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Abstract 
The purpose of the present study was to examine the quality of statistical testing in 
foreign language teaching research in Japan. We reviewed t-tests, Ȥ2-tests and 
ANOVAs reported in the articles published in Language Education & Technology 
(LET) from vol. 38 to vol. 49, and calculated the post-hoc statistical power of each test. 
The findings of the present study were summarized as follows: (a) the sample size of 
most of the studies in LET ranged from 20 to 60, (b) the median of the effect sizes (in 
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 the case of t-tests) showed middle to large levels (d = 0.40–0.80), but (c) the statistical 
powers of many studies signified severely low levels (almost the 80% of the two-
sample t-tests failed to show the statistical power greater than .80). The tendencies 
were quite likely to have originated chiefly from the inappropriate designs of the 
experiments or surveys, especially, mismatches between the targeted effect size and 
the actual sample size. We assert the importance of setting proper sample sizes based 
on a priori power analysis and precision analysis. 
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1. ⫼ᬒ 
ᅜෆእ䜢ၥ䜟䛪䠈௒᪥䛾እᅜㄒᩍ⫱◊✲䛻䛚䛡䜛ᐇ㦂䠈ㄪᰝ䠈䛭䛧䛶ᐇ㊶ሗ࿌䛾኱ከᩘ䛜
㔞ⓗ◊✲ἲ䜢䜒䛱䛔䛶䛔䜛䠄e.g., Mizumoto, Urano & Maeda, 2014; Plonsky, 2013, 2014; Plonsky 
& Gass, 2011䠅䚹䛭䛾䛺䛛䛷䜒䠈㏆ᖺ䛿◊✲ἲ䛾㉁ⓗྥୖ䠈䛸䛟䛻䝯䝍ศᯒ䠄e.g., Norris & Ortega, 
2006䠅䜔㡹೺⤫ィ䠄robust statistics; e.g., Larson-Hall, 2012; Larson-Hall & Herrington, 2010䠅䛸䛔
䛳䛯⤫ィᡭἲ䛾᥼⏝䛜㔜せど䛥䜜䛶䛔䜛䚹䛧䛛䛧䛺䛜䜙䠈ᚰ⌮⤫ィᏛ䛾ほⅬ䛛䜙䜏䛯ሙྜ䠈䛣䜜䜎
䛷䛾እᅜㄒᩍ⫱◊✲䛻䛚䛡䜛⤫ィⓗᡭἲ䛾䛒䜚᪉䛿‶㊊䛷䛝䜛䜒䛾䛷䛺䛔䛸䜒ሗ࿌䛥䜜䛶䛔䜛
䠄e.g., Larson-Hall & Plonsky, 2015; Plonsly, 2013, 2014; Plonsky & Gass, 2011䠅䚹ᅜෆ䛻䛚䛔䛶䜒䠈
๓⏣䠄2000, 2004, 2010䠅䛜⤫ィᡭἲ䛾㑅ᢥ䜔䠈ㄽᩥ䛷䛾ሗ࿌䛻୙ഛ䛜䜏䜙䜜䜛䛸䛔䛖䛣䛸䜢⧞䜚㏉
䛧ᣦ᦬䛧䛶䛔䜛䚹 
ᮏ◊✲䛿䠈䛭䛾䜘䛖䛺㔞ⓗ◊✲ἲ䛾䛺䛛䛷䜒䠈⤫ィⓗ᳨ᐃ䛻䛴䛔䛶䛒䛴䛛䛖䜒䛾䛷䛒䜛䚹ᚑ᮶
䛛䜙䛥䜎䛦䜎䛺◊✲ศ㔝䛻䛚䛔䛶䠈⤫ィⓗ᳨ᐃ䛜䜒䛴ၥ㢟Ⅼ䜔㝈⏺Ⅼ䛻䛴䛔䛶⧞䜚㏉䛧ᣦ᦬䛥䜜
䛶䛔䜛䠄e.g., Kline, 2004; Norris, 2015䠅䚹䛸䜚䜟䛡䠈䠄a䠅ᖐ↓௬ㄝ䜢᥇ᢥ䛩䜛䛣䛸䛜䛷䛝䛺䛔䠈䠄b䠅᭷
ពỈ‽䛾タᐃ䛻᜛ពᛶ䛜䛾䛣䜛䠈䠄c䠅ㄪᰝ⪅䛜௵ព䛻䛝䜑䜙䜜䜛ᶆᮏ䝃䜲䝈䠄n䠅䛻ᑐ䛧䛶᳨ᐃ⤫
ィ㔞䜔p್䛜౫Ꮡ䛩䜛䠈䛸䛔䛳䛯ၥ㢟Ⅼ䛜䛒䜛䛸䛔䜟䜜䛶䛔䜛䠄኱ஂಖ䞉ᒸ⏣, 2012䠅䚹 
2000ᖺ௦௨㝆䛾ᚰ⌮Ꮫศ㔝䛻䛚䛔䛶䛿䠈㐣ᗘ䛻⤫ィⓗ᳨ᐃ䜢䜒䛱䛔䜛䛣䛸䛻䛴䛔䛶␲⩏䜢
࿊䛧䠈ຠᯝ㔞䠄effect size䠅䛾⟬ฟ䠈᳨ᐃຊศᯒ䠄power analysis䠅䜔ྛ⤫ィ㔞䛻䛚䛡䜛ಙ㢗༊㛫
䠄confidence interval䠅䛾᥎ᐃ䛻䛴䛔䛶䠈䛭䛾᭷ຠᛶ䜢୺ᙇ䛩䜛ື䛝䛜䛒䜛䚹䛣䜜䛿⤫ィᨵ㠉䛸䜘䜀
䜜䛶䛔䜛䠄e.g., ኱ஂಖ, 2009; ኱ஂಖ䞉ᒸ⏣, 2012䠅䚹ᐇ㝿䛻䠈American Psychological Association
䠄APA䠈䜰䝯䝸䜹ᚰ⌮Ꮫ఍䠅䛾ㄽᩥฟ∧䝬䝙䝳䜰䝹䠄American Psychological Association, 2009䠅䛷䛿䠈
ㄽᩥ୰䛻䛚䛔䛶ຠᯝ㔞䜢グ㍕䛩䜛䛣䛸䛜᫂♧ⓗ䛻⩏ົ䛵䛡䜙䜜䛶䛔䜛䚹䜎䛯䠈᳨ᐃ⤖ᯝ䛾ゎ㔘䛻
䛚䛔䛶䛭䛾᳨ᐃຊ䜢⪃៖䛩䜛ᚲせᛶ䛜䛒䜛䛣䛸䜒୺ᙇ䛥䜜䛶䛔䜛䚹䛧䛛䛧䛺䛜䜙䠈ᅜෆ䛾◊✲ㄽᩥ
䛷䛿䛭䛾䜘䛖䛺⤫ィᨵ㠉䛾඙ೃ䛜䜏䜙䜜䛪䠄኱ஂಖ, 2009䠅䠈ຠᯝ㔞䛾グ㍕䜔᳨ᐃຊศᯒ䛾㔜せ
ᛶ䛿ẚ㍑ⓗ㍍ど䛥䜜䛶䛝䛯䠈䛸䛔䛖୺ᙇ䜒䛒䜛䠄e.g., ኱ஂಖ䞉ᒸ⏣, 2012; 㕥ᕝ䞉㇏⏣, 2012䠅䚹 
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 ከ䛟䛾ሙྜ䠈እᅜㄒᩍ⫱◊✲䛿䠈ᡭἲୖᚰ⌮Ꮫ◊✲䛻‽䛨䠈APA䛻䜘䜛ㄽᩥฟ∧䝬䝙䝳䜰䝹
䠄American Psychological Association, 2009䠅䜢ㄽᩥᇳ➹䛾せ㡿䛸䛩䜛ሙྜ䛜ከ䛔䛜䠈Ỉᮏ䞉➉ෆ
䠄2008䠅䛿䠈䛩䛟䛺䛟䛸䜒2008ᖺᗘ䛾ẁ㝵䛷䛿䠈ᅜෆ䛾Ꮫ఍ㄅ䛷ຠᯝ㔞䜢ሗ࿌䛧䛶䛔䜛ㄽᩥ䛿㠀ᖖ
䛻䛩䛟䛺䛟䠈ຠᯝ㔞䛾⪃䛘᪉䛜䜂䜝䛟ᾐ㏱䛧䛶䛔䜛䛸䛿䛔䛔䛜䛯䛔䠈䛸㏙䜉䛶䛔䜛䚹䛧䛛䛧䛺䛜䜙䠈
ᙜヱ䛾ศ㔝䛻䛚䛔䛶ຠᯝ㔞䛾ᖹ᫆䛺ゎㄝ㈨ᩱ䛾ᥦ౪䠈䛭䛧䛶ィ⟬䝒䞊䝹䛾↓ൾබ㛤䜢䛧䛯Ỉ
ᮏ䞉➉ෆ䠄2008䠅௨㝆䛿䠈እᅜㄒᩍ⫱䛻㛵䛩䜛⤫ィ㛵ಀ䛾ゎㄝ᭩䠄e.g., ᖹ஭, 2012; ➉ෆ䞉Ỉᮏ, 
2014䠅䛻䜒ຠᯝ㔞䛻䛴䛔䛶䛾ゎㄝ䛜ᩓぢ䛥䜜䜛䜘䛖䛻䛺䛳䛶䛔䜛䚹䛣䛾䜘䛖䛺䛣䛸䜒䛒䛳䛶䛛䠈㏆ᖺ
䛷䛿◊✲⪅䛾㛫䛻䜒ຠᯝ㔞䛾ᴫᛕ䛜ẚ㍑ⓗᾐ㏱䛧䛶䛝䛶䛔䜛䜘䛖䛻䜏䛘䜛䚹 
୍᪉䛷䠈᳨ᐃຊศᯒ䛾౑⏝䛻䛴䛔䛶䛿䠈Ỉᮏ䞉➉ෆ䠄2011䠅䛸䛔䛳䛯ᴫㄝⓗ㈨ᩱ䛜ぢ䜙䜜䜛䜒
䛾䛾䠈ᡃ䛜ᅜ䛾እᅜㄒᩍ⫱◊✲ศ㔝䛻䛚䛔䛶䠈ຠᯝ㔞䜋䛹䛾ᾐ㏱䛜䜏䜙䜜䜛䛛䛻䛴䛔䛶䛿␲ၥ
䛜䛾䛣䜛䚹ຠᯝ㔞䛜◊✲䛾ᑐ㇟䛸䛺䜛ຠᯝ䛾኱䛝䛥䜢♧䛩䛸䛩䜛䛺䜙䜀䠈᳨ᐃຊ䛸䛿䠈䛂ᖹᆒᕪ䛜0
䛷䛒䜛䛃䛸䛔䛖䜘䛖䛺ᖐ↓௬ㄝ䛜┿ᐇ䛸䛧䛶ഇ䛷䛒䜛ሙྜ䛻䠈ᙜヱ䛾᳨ᐃ䛜ᖐ↓௬ㄝ䜢Რ༷䛩䜛☜
⋡䛷䛒䜛䠄ヲ䛧䛟䛿ᚋ㏙䠅䚹䛩䛺䜟䛱䠈⤫ィⓗ䛻᭷ព䛺ᕪ䛜┿䛸䛧䛶Ꮡᅾ䛩䜛䛸௬ᐃ䛧䛯䛸䛝䠈᳨ᐃ
䛜䛂஦ᐇ䜢ṇ䛧䛟ホ౯䛩䜛ᗘྜ䛔䛃䛷䛒䜛䛾䛰䛛䜙䠈᳨ᐃຊ䜢⪃៖䛧䛺䛔᳨ᐃ⤖ᯝ䛾ゎ㔘䛿䠈ᐇ㉁
⛉Ꮫⓗ䛺▱ぢ䜢኱䛝䛟ṍ䜑䜛ྍ⬟ᛶ䛩䜙䛒䜛䚹䜎䛯䠈᳨ᐃຊ䛾ప䛔᳨ᐃ䛾ሙྜ䠈ྠ᮲௳䛷䛾ᐇ㦂
䛜ᙜึ䛾⤖ᯝ䜢෌⌧䛩䜛☜⋡䛿ప䛔䠄e.g., Cohen, 1994䠅䚹 
㏆ᖺ䠈≉ᐃ䛾◊✲ศ㔝䛻䛚䛡䜛◊✲ㄽᩥ䛾᳨ᐃຊ䜢஦౛ⓗ䛻ศᯒ䛩䜛ヨ䜏䛜ᩘከ䛟䛺䛥䜜
䜛䜘䛖䛻䛺䛳䛶䛝䛶䛔䜛䠄ᅜෆ䛻䛚䛡䜛ᚰ⌮Ꮫศ㔝䛾౛䛸䛧䛶䠈ᮡ⃝, 1999; 㕥ᕝ䞉㇏⏣, 2011, 
2012䠅䚹䛚䛹䜝䛟䜉䛝䛣䛸䛻䠈䛣䛾䜘䛖䛺◊✲䛷䛿䠈䛂ᙜヱศ㔝䛾༙ᩘ⛬ᗘ䛾᳨ᐃ⤖ᯝ䛜ᮃ䜎䛧䛔䛸
䛥䜜䜛᳨ᐃຊ䜢ୗᅇ䜛䛃䛸ሗ࿌䛥䜜䛶䛔䜛䚹䛧䛛䛧䛺䛜䜙䠈䛣䜜䜎䛷䛾ᡃ䛜ᅜ䛾እᅜㄒᩍ⫱◊✲䛻
䛚䛡䜛᳨ᐃຊ䛾ᐇែ䛻↔Ⅼ䜢䛒䛶䛯஦౛ⓗศᯒ䛿㠀ᖖ䛻㝈䜙䜜䛶䛔䜛䚹 
䛭䛣䛷ᮏ✏䛷䛿䠈ຠᯝ㔞䛚䜘䜃᳨ᐃຊ䛻䛴䛔䛶ᴫほ䛧䠈እᅜㄒᩍ⫱䝯䝕䜱䜰Ꮫ఍Ⓨ⾜䛾ᶵ
㛵ㄅ䛷䛒䜛 Language Education & Technology䠄LET䠅䛻䛚䛡䜛2001–2012ᖺྕᥖ㍕ㄽᩥィ343⦅
䜢ᑐ㇟䛸䛧䛯᳨ᐃຊ䛾ศᯒ⤖ᯝ䜢ሗ࿌䛩䜛䚹ᑐ㇟䛸䛺䛳䛯୺䛺᳨ᐃ䛿䠈እᅜㄒᩍ⫱◊✲ศ㔝䛻
䛚䛔䛶᭱䜒௦⾲ⓗ䛺ศᯒᡭἲ䛷䛒䜛䠈ᖹᆒᕪ䛻䛴䛔䛶䛾t᳨ᐃ䛷䛒䜛䚹ᑐ㇟䛸䛧䛯ㄽᩥ䛾䛖䛱䠈䛣
䜜䜙䛾᳨ᐃ⤖ᯝ䛻䛴䛔䛶䠈ຠᯝ㔞䛚䜘䜃᳨ᐃຊ䜢㞟ィ䛧䠈ᡃ䛜ᅜ䛾እᅜㄒᩍ⫱◊✲䛻䛚䛡䜛᳨
ᐃຊ䛿䛹䛾⛬ᗘ䛷䛒䜛䛛䛻䛴䛔䛶䠈䛭䛾ᐇែ䜢䛒䛝䜙䛛䛻䛩䜛䛣䛸䜢➨୍䛾┠ⓗ䛸䛧䛯䚹ḟ⠇䛿䠈
ຠᯝ㔞䛸᳨ᐃຊศᯒ䛻䛴䛔䛶䛾ᡭἲⓗᴫほ䛸䠈䛣䜜䜎䛷䛾◊✲ㄽᩥ䛻䛚䛡䜛ຠᯝ㔞䜔᳨ᐃຊ䛾
஦౛ㄪᰝ䜢䛚䛣䛺䛳䛯ඛ⾜◊✲䛾⤂௓䛻䛒䛶䛶䛔䜛䚹➨୕⠇䛸➨ᅄ⠇䛿䠈LETᥖ㍕ㄽᩥ䜢ᑐ㇟䛸
䛧䛯஦౛ศᯒ䛻䛒䛶䛶䛔䜛䚹䛥䜙䛻➨஬⠇䛷䛿䠈ຠᯝ㔞䠈᳨ᐃຊศᯒ䛚䜘䜃ಙ㢗༊㛫䛾㔜せᛶ䜢
୺ᙇ䛧䠈ᐇ㦂䞉ㄪᰝィ⏬䛻䛚䛡䜛ᶆᮏ䝃䜲䝈䛾Ỵᐃᡭ㡰䛺䛹䛻䛴䛔䛶ᥦゝ䜢䛚䛣䛺䛔䛯䛔䚹 
 
2. ຠᯝ㔞࡜᳨ᐃຊ 
2.1 ⤫ィⓗ᳨ᐃ࡜ຠᯝ㔞ࡢ㛵ಀ 
ຠᯝ㔞ࡣ୍⯡ⓗ࡟㸪ᐇ㦂㸦ㄪᰝ㸧࡟࠾ࡅࡿຠᯝࡢ኱ࡁࡉ 1ࢆ♧ࡍ⤫ィⓗ࡞ᣦᶆ࡜ࡉࢀ
草薙 邦広・水本 篤・竹内 理
－ 107 －
 ࡚࠸ࡿࠋࡇࡇ࡛ࡣ㸪እᅜㄒᩍ⫱◊✲࡟௦⾲ⓗࡔ࡜⪃࠼ࡽࢀࡿ㸪2 ⩌ࡢࢸࢫࢺ࡟࠾ࡅࡿᖹᆒ
್ࡢẚ㍑ࢆ౛࡜ࡋ࡚㸪ຠᯝ㔞࡟ࡘ࠸࡚ᴫほࡍࡿࠋA ⩌࡜ B ⩌ࡢᖹᆒ್ࢆẚ㍑ࡋࡓ᫬㸪ࡑ
ࡢᖹᆒᕪࡀ 10 ࡛࠶ࡗࡓ࡜ࡍࡿࠋᖹᆒᕪࡢࡳ࡟ࡼࡿ⤖ᯝࡢゎ㔘࡛ࡣ㸪ྛ⩌ෆࡢࡤࡽࡘࡁࡀ
⪃៖ࡉࢀ࡚࠸࡞࠸ࠋࡲࡓ㸪 ᐃࡢࢫࢣ࣮ࣝ㸦Ⅼᩘ࡞࡝㸧࡟್ࡀ౫Ꮡࡋ࡚ࡋࡲ࠸㸪ゎ㔘ࡀ㝈
ᐃⓗ࡟࡞ࡿྍ⬟ᛶࡶ࠶ࡿࠋࡓ࡜࠼ࡤ 10 Ⅼࡢᖹᆒᕪࡀ࡝ࢀࡃࡽ࠸ࡢᏛ⩦ຠᯝࡢ኱ࡁࡉࢆព
࿡ࡍࡿࡢ࠿㸪ࡲࡓูࡢࢸࢫࢺ࡛ࡣ࡝ࢀࡃࡽ࠸ࡢఙࡧ࡟࠶ࡓࡿࡢ࠿࡞࡝ࡣ㸪ᖹᆒᕪࡢ᳨ウࡢ
ࡳ࡛ࡣࢃ࠿ࡽ࡞࠸ࠋࡑࡇ࡛㸪2 ⩌ࡢࡤࡽࡘࡁࢆຍ࿡ࡋ㸪ࡉࡽ࡟㸪 ᐃ༢఩࡟౫Ꮡࡋ࡞࠸್
ࢆࡶࡕ࠸࡚㆟ㄽࢆ࠾ࡇ࡞࠺ᚲせᛶࡀ⏕ࡌࡿࠋ 
ຠᯝ㔞ࡢ୍✀࡛㸪d ᪘࡜ࡼࡤࢀࡿ✀㢮ࡢ⤫ィ㔞ࡢ࡞࠿࡛ࡶ㸪ࡶࡗ࡜ࡶ௦⾲ⓗ࡞
Cohen’s d ࡣ㸪2 ⩌ࡢᖹᆒ್㸦ᖹᆒᕪ㸧࡟ࡑࢀࡒࢀࡢᶆ‽೫ᕪࢆຍ࿡ࡍࡿࡇ࡜࡟ࡼࡗ࡚⟬
ฟࡉࢀࡿࠋࡲࡓ㸪dࡣࡑࡢᐃ⩏࠿ࡽᶆ‽໬ᖹᆒᕪ㸦standardized mean difference㸧2࡜ࡶࡼࡤ
ࢀࡿ㸦Olejnik & Algina, 2000㸧ࠋdࡣṇ㈇ࡢ➢ྕࢆ࡜ࡾ㸪⌮ㄽⓗ࡟㸪ࡑࡢ኱ࡁࡉࡣ 0࠿ࡽ↓
㝈኱࡛࠶ࡿࠋd ࡣ ᐃࡢࢫࢣ࣮ࣝ࡟౫Ꮡࡏࡎ㸪࡝ࡢࡼ࠺࡞ᑻᗘ࡛࠶ࡗ࡚ࡶ㸪௬࡟ࡑࡢ್ࡀ
1.00ࡔ࡜ࡋࡓሙྜ㸪2⩌ࡢᖹᆒᕪࡣ 1ᶆ‽೫ᕪ⛬ᗘࡔ࡜ゎ㔘࡛ࡁࡿࠋdࡢᘧࡢ୍౛ࢆ㸦1㸧
࡟♧ࡍࠋm ࡣࡑࢀࡒࢀࡢᖹᆒ್㸪S ࡣᶆ‽೫ᕪࢆ࠶ࡽࢃࡍࠋࡇࡇ࡛㸪ຠᯝ㔞ࡢ⟬ฟࡢ㐣⛬
࡟࠾࠸࡚㸪ᶆᮏࢧ࢖ࢬࡀຍ࿡ࡉࢀ࡚࠸࡞࠸Ⅼ࡟ࡶ෌ᗘὀពࡉࢀࡓ࠸ࠋ 
 
 
݀ ൌ
݉ଵ െ݉ଶ
ܵ
 㸦1㸧
 
୍᪉㸪ᖹᆒᕪࡢ᳨ᐃ࡟ࡶࡕ࠸ࡿ᳨ᐃ⤫ィ㔞ࡢ t ್ࡣ㸪2 ⩌㸦ࡲࡓࡣ 2 ኚᩘ㸧ࡢᖹᆒ್㸪
ᶆ‽೫ᕪ㸪ࡑࡢ࠺࠼࡟ᶆᮏࢧ࢖ࢬ࡟ࡼࡗ࡚ࡶ࡜ࡲࡿࠋt ್ࡣ௬࡟ 2 ⩌ࡢᖹᆒ್࡜ᶆ‽೫ᕪ
ࢆኚ࠼ࡎ࡟㸪ᶆᮏࢧ࢖ࢬࡢࡳࢆቑࡸࡋ࡚࠸ࡃ࡜༢ㄪ࡟ቑ࠼ࡿഴྥ࡟࠶ࡿࠋ୍᪉㸪t ್࡜⮬
⏤ᗘ࡟ᑐᛂࡍࡿ᭷ព☜⋡ࡣ t ್ࡢቑຍ࡟࡜ࡶ࡞࠸㸪༢ㄪ࡟ᑠࡉࡃ࡞ࡗ࡚࠸ࡃࠋࡇࡢࡇ࡜࠿
ࡽ㸪᳨ᐃ⤫ィ㔞࡜ࡣࠕຠᯝ㔞࡜ᶆᮏࢧ࢖ࢬࡢ㛵ᩘ࡛࠶ࡿ࡛ࠖ࠶ࡿ࡜ࡶ࠸࠼ࡿ㸦e.g., ༡㢼
ཎ, 1995, 2002; Rosenthal & Rosnow, 1984㸧ࠋ౛࡜ࡋ࡚㸪 t᳨ᐃ࡟࠾ࡅࡿ t್ࡢᘧࢆ㸦2㸧࡟
♧ࡍࠋ 
 
 
ݐ ൌ
݉ଵ െ ݉ଶ
ܵ
ൈ ඨ
݊ଵ ൈ ݊ଶ
݊ଵ ൅ ݊ଶ
 㸦2㸧
 
᳨ᐃ⤫ィ㔞ࡢࡇࡢࡼ࠺࡞≉ᛶ࠿ࡽ㸪t ್࠾ࡼࡧࡑࢀ࡟ᑐᛂࡍࡿ᭷ព☜⋡㸦p㸧ࡣ㸪ࡋ
ࡤࡋࡤ◊✲⪅ࡀỴᐃࡍࡿᶆᮏࢧ࢖ࢬࡢᙳ㡪ࢆ㐣๫࡟ཷࡅࡿྍ⬟ᛶࡀ࠶ࡿࠋࡉࡽ࡟㸪᭷ពᕪ
ࡀぢฟࡉࢀࡓㄽᩥࡢ᪉ࡀㄽᩥㄅ࡞࡝࡛බหࡉࢀࡿྍ⬟ᛶࡀ㧗࠸ࡓࡵ㸪ᐇ㉁ⓗ࡞ຠᯝࡀᑠࡉ
࠸ࡼ࠺࡞⌧㇟ࡶ㸪◊✲⪅ࡢࢥ࣑ࣗࢽࢸ࢕࡟࠾࠸࡚㐣኱࡟ホ౯ࡉࢀ࡚ࡋࡲ࠺ྍ⬟ᛶࡀ࠶ࡿࠋ
日本の外国語教育研究における効果量・検定力・標本サイズ
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 ࡋࡓࡀࡗ࡚㸪⤫ィⓗ᳨ᐃࡢ᭷ពᛶ࡟ࡢࡳ࡟౫Ꮡࡍࡿࡢ࡛ࡣ࡞ࡃ㸪ᶆᮏࢧ࢖ࢬࡀຍ࿡ࡉࢀ࡞
࠸ᶆ‽໬ᖹᆒᕪ㸦ຠᯝ㔞㸧ࡶ㸪᳨ᐃ⤫ィ㔞࡜ྠ᫬࡟ሗ࿌ࡍࡿࡇ࡜ࡀࡢࡒࡲࡋ࠸㸦e.g., Ỉ
ᮏ࣭➉ෆ, 2008; ኱ஂಖ࣭ᒸ⏣, 2012㸧ࠋ 
ຠᯝ㔞ࡢᣦᶆ࡟ࡣ d᪘ࡢࡳ࡞ࡽࡎ r᪘࡜ࡼࡤࢀࡿ┦㛵ಀᩘ࡟ᇶ࡙ࡃ✀㢮ࡢࡶࡢࡶ࠶ࡾ㸪
ࡲࡓ㸪d ᪘ࡢຠᯝ㔞࠿ࡽ r ᪘ࡢຠᯝ㔞࡬ኚ᥮ࡍࡿᘧ࡞࡝ࡶ⤂௓ࡉࢀ࡚࠸ࡿ㸦ᴫㄝࡣ㸪Ỉ
ᮏ࣭➉ෆ, 2008࡞࡝㸧ࠋࡲࡓ㸪ྠࡌ d࡛ࡶ㸪2⩌࡟࠾ࡅࡿᶆᮏࢧ࢖ࢬࡢᕪ࡟ࡘ࠸࡚ࡢྲྀࡾᢅ
࠸ࡸ㸪⧞ࡾ㏉ࡋࡢ࠶ࡿࢹ࣮ࢱ࡟࠾ࡅࡿ┦㛵ಀᩘࡢ⪃៖࡞࡝࡟ࡘ࠸࡚㸪⟬ฟ᪉ἲࡀከᒱ࡟Ώ
ࡿ㸦e.g., Ỉᮏ࣭➉ෆ, 2011; ㇏⏣, 2009㸧ࠋࡑࡢࡓࡵ㸪ලయⓗ࡞⟬ฟ᪉ἲ࡟ࡘ࠸࡚ࡣㄽᩥ୰
࡛᫂♧ࡍࡿ࡜ࡼ࠸ࡔࢁ࠺㸦e.g., ኱ஂಖ࣭ᒸ⏣, 2012, p. 61㸧ࠋ 
 
2.2 ᳨ᐃຊศᯒ 
᳨ᐃຊ㸦1 - ȕ, power㸧࡜ࡣ㸪ࠕᖐ↓௬ㄝࡀഇ࡛࠶ࡿ࡜ࡁ࡟㸪᳨ᐃࡀᖐ↓௬ㄝࢆᲠ༷ࡍ
ࡿ☜⋡࡛ࠖ࠶ࡿࠋࡘࡲࡾ㸪➨஧✀ࡢ㐣ㄗ㸦Type II Error㸧ࢆ≢ࡉ࡞࠸☜⋡࡛࠶ࡿࠋࡲࡓ㸪
ᑐ㇟࡜࡞ࡿຠᯝࡀᐇ㝿࡟Ꮡᅾࡍࡿ࡜ࡁ࡟㸪᳨ᐃࡀࡑࡢຠᯝࢆぢ㏨ࡉ࡞࠸⛬ᗘ࡜ࡶ࠸࠼ࡿ
㸦e.g., Cohen, 1988㸧ࠋ᳨ᐃຊࡣィ⟬ୖ㸪᭷ពỈ‽㸪ᶆᮏࢧ࢖ࢬ㸪࠾ࡼࡧຠᯝ㔞࡟ᑐᛂࡍ
ࡿ㛵ᩘ࡜ࡶ࡜ࡽ࠼ࡽࢀࡿࠋࡑࡢࡓࡵ㸪ࡇࡢᛶ㉁ࢆ฼⏝ࡋ࡚㸪ୖグ4ࡘࡢせ⣲ࡢ࠺ࡕ㸪࡯࠿
ࡢ3せ⣲ࡀࡁࡲࢀࡤ㸪௵ពࡢせ⣲ࡢ್ࢆ㏫⟬ࡍࡿࡇ࡜ࡀ࡛ࡁࡿ㸦㇏⏣, 2009㸧ࠋ౛࡜ࡋ࡚㸪
᭷ពỈ‽ࢆĮ = .05࡜ࡋࡓሙྜࡢ㸪ᑐᛂࡢ࠶ࡿt᳨ᐃ࡟࠾ࡅࡿ㸪᳨ᐃຊ㸪ຠᯝ㔞㸪ᚲせᶆᮏ
ࢧ࢖ࢬ3ࡢ㛵ಀࢆᅗ1࡜ࡋ࡚ᅗ♧ࡍࡿࠋ 
ᅗ1࠿ࡽࢃ࠿ࡿࡼ࠺࡟㸪ᑐ㇟࡜ࡍࡿຠᯝ㔞ࡀ኱ࡁࡅࢀࡤ኱ࡁ࠸࡯࡝㸪ࡑࡋ࡚┠ᶆ࡜ࡍ
ࡿ᳨ᐃຊࡀ኱ࡁࡅࢀࡤ኱ࡁ࠸࡯࡝㸪ᚲせᶆᮏࢧ࢖ࢬࡶࡑࢀ࡟࡜ࡶ࡞ࡗ࡚኱ࡁࡃ࡞ࡿഴྥࡀ
࠶ࡿࠋᮃࡲࡋ࠸᳨ᐃຊࡢᇶ‽ࡣ㸪◊✲ศ㔝ࡸࡑࡢᩥ⬦࡟౫Ꮡࡍࡿࡀ㸪.80ࢆࡶࡗ࡚㸪༑ศ
࡛࠶ࡿ࡜័⩦ⓗ࡟ࡳ࡞ࡉࢀࡿ㸦Cohen, 1988㸧ࠋࡇࢀࢆ୍⯡࡟Cohenࡢᇶ‽࡜ࡼࡪࠋࡋ࠿ࡋ
ࡇࡢᇶ‽ࡣ㸪Ỵࡋ࡚ᅛᐃⓗ࡞ࡶࡢ࡜ࡋ࡚࡜ࡽ࠼ࡿ࡭ࡁ࡛ࡣ࡞࠸ࠋ 
 
 
ᅗ 1. Į = .05࡟࠾ࡅࡿ᳨ᐃຊ࣭ຠᯝ㔞࣭ᚲせᶆᮏࢧ࢖ࢬࡢ㛵ಀ㸦ᑐᛂࡢ࠶ࡿ t᳨ᐃࡢሙྜ㸧 
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 ࡇࡢࡼ࠺࡞ィ⟬ࢆ㸪ᐇ㦂㸦ㄪᰝ㸧ࡢ஦ᚋⓗゎ㔘㸪ࡲࡓࡣ◊✲άື࡟࠾ࡅࡿ⤒῭ᛶࡢほ
Ⅼࢆ㋃ࡲ࠼ࡓᐇ㦂㸦ㄪᰝ㸧ィ⏬㸪࡜ࡃ࡟㸪ᶆᮏࢧ࢖ࢬࡢỴᐃࡢࡓࡵ࡟ࡶࡕ࠸ࡿࠋࡇࢀࢆ᳨
ᐃຊศᯒ࡜ࡼࡪࠋࡓ࡜࠼ࡤ㸪㇏⏣㸦2009㸧ࡣ᳨ᐃຊศᯒࡢ୺せ࡞⏝ἲࢆ௨ୗࡢ3ࡘ࡟ศ㢮
ࡋ࡚࠸ࡿࠋ 
 
㸦a㸧஦๓ศᯒ㸸௵ពࡢ᳨ᐃຊ㸪᭷ពỈ‽㸪ຠᯝ㔞࠿ࡽᚲせ࡞ᶆᮏࢧ࢖ࢬࢆࡶ࡜ࡵࡿ 
㸦b㸧஦ᚋศᯒ㸸ᐇ㝿࡟ᚓࡽࢀࡓຠᯝ㔞࡜ᶆᮏࢧ࢖ࢬ㸪௵ពࡢ᭷ពỈ‽࠿ࡽ᳨ᐃຊࢆ
ࡶ࡜ࡵࡿ 
㸦c㸧᫂᪥࡬ࡢศᯒ㸸ᐇ㝿࡟ᚓࡽࢀࡓຠᯝ㔞࡜௵ពࡢ㸦┠ᶆ࡜ࡍࡿ㸧᳨ᐃຊ࠿ࡽᚲせ
࡞ᶆᮏࢧ࢖ࢬࢆࡶ࡜ࡵࡿ 
 
ࡇࢀࡽࡢ୍㐃ࡢศᯒࡣ㸪༑ศ࡞᳨ᐃຊࢆᚓࡿࡇ࡜ࢆ┠ᶆ࡜ࡋ࡚࡞ࡉࢀࡿࡶࡢ࡛࠶ࡿࠋ
ࡋ࠿ࡋ㸪ᖖ࡟㧗࠸᳨ᐃຊࡀ࠿࡞ࡽࡎࡋࡶᮃࡲࡋ࠸ࢃࡅ࡛ࡣ࡞࠸㸦e.g., ༡㢼ཎ, 2002; ㇏⏣, 
2009㸧ࠋ࡜ࡃ࡟㸪◊✲⪅ࡀ၏୍⮬⏤࡟Ỵࡵࡿࡇ࡜ࡀ࡛ࡁࡿᶆᮏࢧ࢖ࢬࡣ㸪᳨ᐃຊ࡟ᑐࡋ࡚
༢ㄪ࡟ቑຍࡍࡿ㛵ಀ࡟࠶ࡿࠋࡑࡢࡓࡵ㸪㧗ࡍࡂࡿ᳨ᐃຊࡣࡑࡢᐇ㦂ࡸㄪᰝࡢ⤒῭ᛶࢆ␲࠺
ࡶࡢ࡟ࡶ࡞ࡾ࠿ࡡ࡞࠸ࠋࡶࡕࢁࢇ㸪పࡍࡂࡿ᳨ᐃຊࡣ⤖ᯝࡢಙ៰ᛶ࡟኱ࡁࡃ㛵ࢃࡿࡶࡢ࡛
࠶ࡿࡢࡔ࠿ࡽ㸪ၥ㢟どࡉࢀࡿ࡭ࡁ࡛࠶ࡿࡇ࡜࡟ኚࢃࡾ࡞࠸ࠋ 
ࡲࡓ㸪ຠᯝ㔞࡜᳨ᐃຊࡢ㛵ಀࡶྠᵝ࡛࠶ࡾ㸪ᶆᮏࢧ࢖ࢬ࡜᭷ពỈ‽ࢆᅛᐃࡋࡓ࡜ࡁ
࡟㸪ຠᯝ㔞ࡀ㧗ࡃ࡞ࢀࡤ࡞ࡿ࡯࡝᳨ᐃຊࡶ㧗ࡃ࡞ࡿࠋࡑࡢࡓࡵ㸪ᑠࡉ࠸ຠᯝ㔞ࢆᑐ㇟࡜ࡍ
ࡿ᳨ᐃࡢ᳨ᐃຊࡣᚲ↛ⓗ࡟పࡃ࡞ࡿഴྥ࡟࠶ࡿࡓࡵ㸪᳨ᐃຊࢆᮃࡲࡋ࠸Ỉ‽㸦.80 ࡞࡝㸪
e.g., Cohen, 1988㸧࡟ಖࡘࡓࡵ࡟ࡣ㸪ᶆᮏࢧ࢖ࢬࢆ኱ࡁࡃࡍࡿᚲせᛶࡀ࠶ࡿࠋࡲࡓ㸪㏫࡟
኱ࡁ࡞ຠᯝ㔞ࢆᑐ㇟࡜ࡍࡿ᳨ᐃࡢᶆᮏࢧ࢖ࢬࡀᑠࡉࡃ࡜ࡶࡼ࠸ྍ⬟ᛶࡶ኱࠸࡟࠶ࡿࠋࡇࡢ
ࡼ࠺࡟㸪◊✲⪅ࡀ㛵ᚰࢆᣢࡘຠᯝ㔞ࡢ኱ࡁࡉ࡟ࡼࡗ࡚㸪༑ศ࡞᳨ᐃຊࢆࡶࡗ᳨࡚ᐃࢆ࠾ࡇ
࡞࠺ࡇ࡜ࡀ࡛ࡁࡿᶆᮏࢧ࢖ࢬࡣ␗࡞ࡿࠋࡼࡗ࡚㸪◊✲⪅ࡣ⯆࿡ࡢ࠶ࡿ⌧㇟࡟ᑐࡋ࡚㸪࠶ࡽ
࠿ࡌࡵぢ㎸ࡲࢀࡿຠᯝ㔞ࡢ኱ࡁࡉ࡟ண ࢆ❧࡚㸪ࡑࢀ࡟ࡩࡉࢃࡋ࠸ᶆᮏࢧ࢖ࢬࢆỴࡵࡿᚲ
せࡀ࠶ࡿ㸦e.g., ༡㢼ཎ, 2002; ㇏⏣, 2009㸧ࠋ 
 
2.3 ᳨ᐃຊ䛾஦౛ศᯒ 
ୖグࡢࡼ࠺࡟᳨ᐃຊࡢ㔜せᛶࡣㄆࡵࡽࢀࡿ࡜ࡇࢁ࡛࠶ࡾ㸪ᅜෆእࢆၥࢃࡎ㸪ᚰ⌮Ꮫ◊
✲ࡢศ㔝࡛㸪㐣ཤ࡟බหࡉࢀࡓ◊✲ࡢຠᯝ㔞࠾ࡼࡧ᳨ᐃຊࢆᑐ㇟࡜ࡋࡓㄪᰝࡀ」ᩘ࠾ࡇ࡞
ࢃࢀ࡚࠸ࡿ㸦౛㸸Cohen, 1962; Sedlmeier & Gigerenzer, 1989; Rossi, 1990; ᮡ⃝, 1999; 㕥
ᕝ࣭㇏⏣, 2011, 2012㸧ࠋ1960ᖺⓎ⾜ࡢJournal of Abnormal and Social Psychologyᥖ㍕ㄽᩥࢆ
ᑐ㇟࡟ࡋࡓCohen㸦1962㸧ࡣ㸪70⠍࡯࡝ࡢㄽᩥ࡟࠾ࡅࡿᶆᮏࢧ࢖ࢬࢆㄪᰝࡋࡓࠋCohenࡣ㸪
ࡇࢀࡽࡢ◊✲࡛ࡣ㸪ᶆᮏࢧ࢖ࢬࡢỴᐃ࡟࠾࠸᳨࡚ᐃຊࢆࡶࡕ࠸ࡓ஦౛ࡣ࡯࡜ࢇ࡝ࡳࡽࢀ࡞
࠸࡜ሗ࿌ࡋ࡚࠸ࡿࠋࡲࡓ㸪ᑐ㇟ࡢㄽᩥ࡟࠾ࡅࡿᶆᮏࢧ࢖ࢬ࠿ࡽ㸪௵ពࡢຠᯝ㔞㸦ᑠ࣭୰࣭
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 ኱㸧4࡟ᑐࡍࡿ᳨ᐃຊࢆィ⟬ࡋࡓ࡜ࡇࢁ㸪୰⛬ᗘ௨ୗࡢຠᯝ㔞ࢆ᳨ฟ࡛ࡁࡿ◊✲ࡣ༙ศ࡟
ࡶ‶ࡓ࡞࠿ࡗࡓ࡜ሗ࿌ࡋ࡚࠸ࡿࠋࡑࢀ࠿ࡽ࠾ࡼࡑ20ᖺᚋࡢ◊✲࡟࠶ࡓࡿSedlmeier and 
Gigerenzer㸦1989㸧ࡸRossi㸦1990㸧ࡶྠᵝࡢ⤖ᯝࡀぢࡽࢀࡓ࡜ሗ࿌ࡋ࡚࠸ࡿࠋ 
ᮡ⃝㸦1999㸧ࡣ㸪᪥ᮏࡢࠗᩍ⫱ᚰ⌮Ꮫ◊✲࠘ࢆ࠾࠸࡚ྠ✀ࡢศᯒࢆ࠾ࡇ࡞ࡗ࡚࠸ࡿࠋ
250⦅ࢆᑐ㇟࡜ࡋࡓศᯒ࡛ࡶ㸪୰⛬ᗘ௨ୗࡢຠᯝ㔞ࢆ᳨ฟࡍࡿᶆᮏࢧ࢖ࢬࢆࡶࡘ◊✲ࡀ༙
ศ௨ୗ࡛࠶ࡿ࡜ሗ࿌ࡋ࡚࠸ࡿࠋ㕥ᕝ࣭㇏⏣㸦2011㸧ࡣࠗㄆ▱⛉Ꮫ࠘ᥖ㍕ㄽᩥࢆ㸪㕥ᕝ࣭㇏
⏣㸦2012㸧ࡣࠗᚰ⌮Ꮫ◊✲࠘ᥖ㍕ㄽᩥࢆᑐ㇟࡟ྠᵝࡢศᯒࢆࡋ࡚࠾ࡾ㸪ࡇࢀࡲ࡛ࡢ஦౛ศ
ᯒ◊✲࡜ఝ㏻ࡗࡓ⤖ᯝࢆᚓ࡚࠸ࡿࠋࡇࢀࡽࡢ◊✲࡛ࡣ㸪୍⯡ⓗ࡟ຠᯝ㔞ࡀప࠸᳨ᐃ࡟࠾࠸
࡚ࡣ኱ࡁ࠸ᶆᮏࢧ࢖ࢬࢆࡶࡘ◊✲ࡀከ࠸ࡀ㸪᳨ᐃຊศᯒࢆࡶࡕ࠸࡚᫂♧ⓗ࡟ᶆᮏࢧ࢖ࢬࢆ
Ỵᐃࡋ࡚࠸ࡿ◊✲ࡣᩘᑡ࡞࠸࡜୺ᙇࡋ࡚࠸ࡿࠋ 
እᅜㄒᩍ⫱◊✲࡟࠾࠸࡚ࡣ㸪ࡇࡢࡼ࠺࡞᳨ᐃຊࡢ஦౛ㄪᰝࡣ㠀ᖖ࡟㝈ࡽࢀ࡚࠸ࡿࠋࡋ
࠿ࡋ㸪୍⯡ⓗ࡞㔞ⓗ◊✲ἲࡢᴫほ࡟ࡘ࠸࡚ࡣ࠸ࡃࡘ࠿ᩓぢࡉࢀࡿ㸦e.g., Loewen & Gass, 
2009; Norris, 2015; Plonsky, 2013, 2014; Plonsky & Gass, 2011; Plonsly & Oswald, 2014㸧ࠋ
Plonsky and Gass㸦2011㸧࡜Plonsky㸦2013㸧ࡣ㸪ᙜヱศ㔝ࡢࢺࢵࣉࢪ࣮ࣕࢼ࡛ࣝ࠶ࡿ㸪
Language LearningࡸStudies in Second Langugae Acquisition࡞࡝ࡢᥖ㍕ㄽᩥࡢ୰࡛ࡶࡕ࠸ࡽࢀ
ࡓ◊✲ᡭἲࡸ⤫ィ㔞ࡢሗ࿌࡟ࡘ࠸࡚ࡲ࡜ࡵ࡚࠸ࡿࠋPlonsky㸦2013㸧࡟ࡼࢀࡤ㸪606ᮏࡢᑐ
㇟ㄽᩥࡢ࡞࠿࡛㸪ຠᯝ㔞ࢆሗ࿌ࡋ࡚࠸ࡿ◊✲ࡣ඲యࡢ26%㸦155௳㸧㸪ಙ㢗༊㛫ࢆሗ࿌ࡋ࡚
࠸ࡿㄽᩥࡣ5%㸦27௳㸧㸪ࡑࡋ᳨࡚ᐃຊศᯒࢆ࠾ࡇ࡞ࡗࡓ᳨ᐃࡣ1%㸦6௳㸧࡛࠶ࡗࡓ࡜࠸࠺ࠋ
ࡲࡓ㸪Loewen et al.㸦2014㸧ࡣ㸪ᛂ⏝ゝㄒᏛࢆᑓ㛛࡜ࡍࡿ◊✲⪅ࢆᑐ㇟࡜ࡋ࡚኱つᶍ࡞㉁
ၥ⣬ㄪᰝࢆ࠾ࡇ࡞࠸㸪◊✲⪅ࡢ⤫ィ࡟㛵ࡍࡿ▱㆑ࡀ୙㊊ࡋ࡚࠸ࡿࡇ࡜ࢆሗ࿌ࡋ࡚࠸ࡿࠋ 
Mizumoto et al.㸦2014㸧ࡣAnnual Review of English Language Education in Japan
㸦ARELE㸧ᥖ㍕ㄽᩥࢆᑐ㇟࡟㸪࣓ࢱศᯒⓗᡭἲࢆࡶࡕ࠸࡚⥲ྜⓗ࡟ᅜෆ࡟࠾ࡅࡿ㔞ⓗ◊
✲ᡭἲࡢ㉁ࢆㄪᰝࡋ࡚࠸ࡿࠋMizumoto et al.㸦2014㸧ࡢ⤖ᯝ࡟ࡼࡿ࡜㸪ARELEᥖ㍕ㄽᩥ࡟
࠾ࡅࡿᣦᑟἲຠᯝ◊✲࡛ࡣ㸪ᖹᆒⓗ࡟ࡳࡓሙྜ㸪୰⛬ᗘࡢຠᯝ㔞ࢆሗ࿌ࡋ࡚࠸ࡿ◊✲ࡀከ
࠿ࡗࡓࡶࡢࡢ㸦Hedge’s g = 0.76 [0.59, 0.93]㸧㸪63⦅୰ࡢ27⦅㸦Ҹ 43%㸧ࡀᮃࡲࡋ࠸᳨ᐃຊ
ࡢᇶ‽㸦.80㸧࡟‶ࡓ࡞࠿ࡗࡓࠋࡑࡢ࠺࠼㸪࠾ࡼࡑ40%࡟࠶ࡓࡿ25⦅࡛ࡣ᳨ᐃຊࡀ.50௨ୗ
ࡔࡗࡓࠋ᳨ᐃຊࡀ.50࡜࠸࠺ࡢࡣ㸪࡯ࡰࢥ࢖࣭ࣥࢺࢫ࡜ྠ⛬ᗘ࡛࠶ࡿ㸦Mizumoto et al., 
2014, p. 45㸧ࠋ 
እᅜㄒᩍ⫱◊✲࡛ࡣ㸪࡞ࢇࡽ࠿ࡢฎ㐝ࡢຠᯝࢆ◊✲ᑐ㇟࡜ࡍࡿࡇ࡜ࡀከ࠸ࠋࡲࡓ㸪ᩍ
⫱ᐇ㊶ୖࡢࡉࡲࡊࡲ࡞ၥ㢟࠿ࡽᶆᮏࢧ࢖ࢬࢆㄪᩚࡍࡿࡇ࡜ࡣ㞴ࡋ࠸㸦e.g., ⲡⷷ, 2014b㸧ࠋ
ࡉࡽ࡟㸪᏶඲↓సⅭ໬࡟ࡼࡿᐇ㦂ィ⏬ࡣ⤌ࡳ࡟ࡃࡃ㸪೔⌮ⓗ㓄៖࡞࡝࠿ࡽ⤫ไ⩌ࢆ࠾ࡅ࡞
࠸ࢣ࣮ࢫࡶ࠶ࡿࠋࡑࡢࡓࡵ㸪ᐇ㦂ィ⏬ࡢຠ⋡໬ࡣศ㔝≉᭷ࡢㄢ㢟࡛࠶ࡿ࡜ࡶ࠸࠼ࡿ㸦e.g., 
ⲡⷷ, 2014b㸧ࠋእᅜㄒᩍ⫱◊✲ࡢࡇࡢࡼ࠺࡞≧ἣࡀ㸪ୖグࡢࡼ࠺࡞ప࠸᳨ᐃຊࢆࡲࡡ࠸࡚
࠸ࡿ࡜⪃࠼ࡿࡇ࡜ࡣ⮬↛࡛࠶ࡿࠋࡋ࠿ࡋ࡞ࡀࡽ㸪Plonsky㸦2013㸧ࡀ♧ࡋ࡚࠸ࡿࡼ࠺࡟㸪᳨
ᐃຊศᯒࢆࡶࡕ࠸࡚ᶆᮏࢧ࢖ࢬࢆỴᐃࡋࡓ◊✲ࡣ㸪ᙜヱศ㔝ࡢࢺࢵࣉࢪ࣮ࣕࢼࣝ࡟࠾࠸࡚
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 ࡶ࡯ࡰⓙ↓࡛࠶ࡿࠋᚰ⌮Ꮫศ㔝࡟࠾࠸࡚༡㢼ཎ㸦1995㸧ࡸᮡ⃝㸦1999㸧ࡀ୺ᙇࡍࡿࡼ࠺࡟㸪
እᅜㄒᩍ⫱◊✲࡟࠾࠸࡚ࡶ᳨ᐃຊࢆ⪃៖ࡋࡓ㐺ษ࡞ࢹࢨ࢖ࣥࡀᙉࡃࡶ࡜ࡵࡽࢀࡿ࡜ࡇࢁ࡛
࠶ࡿࠋ 
Mizumoto et al.㸦2014㸧ࡢ࡯࠿࡟ࡶ㸪ᖹ㔝㸦2011㸧ࡸ๓⏣㸦2010㸧࡞࡝㸪ᅜෆࡢእᅜ
ㄒᩍ⫱◊✲࡟࠾ࡅࡿ◊✲ᡭἲࡸ◊✲ࢸ࣮࣐ࡢ⣔⤫ⓗࣞࣅ࣮ࣗ࡜࠸࠺ඛぢᛶࡢ࠶ࡿヨࡳࡣ࠸
ࡃࡘ࠿ぢࡽࢀࡿࡶࡢࡢ㸪ࡇࢀࡽࡢ◊✲ࡣ⤫ィⓗ᳨ᐃ࡟㛵ࢃࡿࢹࢨ࢖ࣥࡢ㐺ษࡉ࡟↔Ⅼࢆ⤠
ࡗࡓࡶࡢ࡛ࡣ࡞࠸ࠋࡑࡢࡓࡵ㸪ᮏ◊✲࡛ࡣ㸪᪥ᮏࡢእᅜㄒᩍ⫱◊✲࡟࠾ࡅࡿຠᯝ㔞㸪᳨ᐃ
ຊ㸪ࡑࡋ࡚㸪࡜ࡃ࡟ᶆᮏࢧ࢖ࢬ࡟╔┠ࡋࡓ஦౛ศᯒࢆ࠾ࡇ࡞࠺ࠋ 
 
3. ㄪᰝ᪉ἲ 
◊✲ࡢᑐ㇟࡜࡞ࡗࡓㄽᩥࡣ㸪እᅜㄒᩍ⫱࣓ࢹ࢕࢔Ꮫ఍ࡢᶵ㛵ㄅ࡛࠶ࡿ LETࡢ 2001ᖺ
ᗘⓎ⾜ྕ㸦➨ 38 ྕ㸧࠿ࡽ 2012 ᖺᗘⓎ⾜ྕ㸦➨ 49 ྕ㸧ࡢᥖ㍕ㄽᩥ࡛࠶ࡾ㸪ィ 134 ᮏ࡛࠶
ࡿࠋ5 ࡇࢀࡽࡍ࡭࡚ࡢㄽᩥࢆᑐ㇟࡜ࡋ࡚㸪ᖹᆒᕪࡢ t ᳨ᐃ㸪Ȥ2 ᳨ᐃ㸪࠾ࡼࡧศᩓศᯒࡢ⤫
ィᡭἲ࡜⤖ᯝ࡟㛵ࢃࡿ⤫ィ㔞ࢆࢥ࣮ࢹ࢕ࣥࢢࡋࡓࠋࡑࡢ୰࡛ࡶ㸪LET ᥖ㍕ㄽᩥ࡟࠾࠸࡚
ࡶࡗ࡜ࡶ௦⾲ⓗ࡞⤫ィᡭἲ࡛࠶ࡿ t ᳨ᐃࢆ୰ᚰ࡜ࡋ࡚㸪ຠᯝ㔞㸪᳨ᐃຊ࠾ࡼࡧᶆᮏࢧ࢖ࢬ
࡟ࡘ࠸࡚ヲ⣽࡟ศᯒࡋࡓࠋ 
3 ࡘࡢ⤫ィᡭἲ࡟㛵ࡍࡿࢥ࣮ࢹ࢕ࣥࢢࡣ௨ୗࡢࡼ࠺࡞ᡭ㡰࡛࠾ࡇ࡞ࡗࡓࠋ࡞࠾㸪ࢥ࣮
ࢹ࢕ࣥࢢࡣⴭ⪅࠾ࡼࡧ◊✲༠ຊ⪅ 2ྡ㸦እᅜㄒᩍ⫱◊✲࠾ࡼࡧ㔞ⓗ◊✲ἲࢆᑓ㛛࡜ࡍࡿ኱
Ꮫ㝔⏕㸧ࡀ௨ୗࡢࢥ࣮ࢹ࢕ࣥࢢࢫ࣮࣒࢟ࢆཧ↷ࡋࡓୖ࡛࠾ࡇ࡞ࡗࡓࠋ 
 
㸦a㸧ᖹᆒᕪࡢ t᳨ᐃ 
 ࣭ᑐᛂࡢ࠶ࡿ࡞ࡋ㸸ㄽᩥ୰࡛ࡢグ㍕ࢆグ㘓 
 ࣭⮬⏤ᗘ㸦df㸧㸸ㄽᩥ୰࡛ࡢグ㍕ࢆグ㘓 
 ࣭ᶆᮏࢧ࢖ࢬ㸦n㸧㸸ㄽᩥ୰࡛ࡢグ㍕ࢆグ㘓 
 ࣭ຠᯝ㔞㸸Cohen’s dࢆィ⟬ 
  -⮬⏤ᗘ࠾ࡼࡧᶆᮏࢧ࢖ࢬࡢグ㏙ࡀ࡞࠸ࡶࡢࢆ㝖እ 
  -ㄽᩥ୰ࡢグ㏙࠾ࡼࡧ dfࡸ nࡢᩚྜᛶࡀྲྀࢀ࡞࠸ࡶࡢࢆ㝖እ 
  -グ㏙⤫ィ㔞㸦M࠾ࡼࡧ SDࡢ⤌㸧࡟ࡼࡾ dࢆィ⟬ 
  -ᑐᛂ࠶ࡾࡢሙྜ㸪┦㛵ಀᩘࢆ⪃៖ࡋ࡞࠸ᘧ࡟ࡼࡗ࡚ dࢆィ⟬ 4 
  -ᑐᛂ࠶ࡾࡢሙྜ࡛グ㏙⤫ィࢆሗ࿌ࡋ࡚࠸࡞࠸ࢣ࣮ࢫࢆ㝖እ 
  -ᑐᛂ࡞ࡋࡢሙྜ࡛ t್࡜ dfࡢࡳࢆሗ࿌ࡋ࡚࠸ࡿࢣ࣮ࢫࡣ t್࠿ࡽ᥮⟬ 
  -ࡑࡢ௚㸪᳨ᐃ⤫ィ㔞ࡢᩚྜᛶࡀྲྀࢀ࡞࠸ࡶࡢࢆ㝖እ 
 ᳨࣭ᐃຊ㸸ຠᯝ㔞࠾ࡼࡧᶆᮏࢧ࢖ࢬ࠿ࡽィ⟬ 
  -᭷ពỈ‽㸦Į㸧ࢆ.05࡜ࡋ࡚㸪ᚓࡽࢀࡓ d࡜ n࠿ࡽィ⟬ 
  -ㄽᩥ࡜ࡣ↓㛵ಀ࡟୧ഃࡢ t᳨ᐃ࡜ࡋ࡚ィ⟬ 
日本の外国語教育研究における効果量・検定力・標本サイズ
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 㸦b㸧Ȥ2᳨ᐃ 
 㸨஦ᚋࡢ᳨ᐃࢆྵࡵࡎ㸪㐺ྜᗘ᳨ᐃࡢࡳ 6 
 ࣭Ȥ2 ್㸸ㄽᩥ୰࡛ࡢグ㍕ࢆグ㘓 
 ࣭⮬⏤ᗘ㸦df㸧㸸ㄽᩥ୰࡛ࡢグ㍕ࢆグ㘓 
 ࣭ᶆᮏࢧ࢖ࢬ㸦n㸧㸸ㄽᩥ୰࡛ࡢグ㍕ࢆグ㘓 
 ࣭ຠᯝ㔞㸸ĳ࠾ࡼࡧࢡ࣓࣮ࣛࣝࡢ Vࢆ⟬ฟ 
㸦c㸧ศᩓศᯒ 
 㸨ㄽᩥ୰࡛ࡢᩚྜᛶࡀྲྀࢀ࡞࠸ࡶࡢࢆ㝖እ 
 ࣭➨୍⮬⏤ᗘ㸦df1㸧㸪➨஧⮬⏤ᗘ㸦df2㸧㸸ㄽᩥ୰࡛ࡢグ㍕ࢆグ㘓 
 ࣭ᶆᮏࢧ࢖ࢬ㸦n㸧㸸ㄽᩥ୰࡛ࡢグ㍕ࢆグ㘓 
 ࣭F್㸸ㄽᩥ୰࡛ࡢグ㍕ࢆグ㘓 
 ࣭ຠᯝ㔞㸹Șp2ࢆィ⟬ 
  -F್࡜⮬⏤ᗘ࠿ࡽ Șp2ࢆ⟬ฟ 
 
ࡍ࡭࡚ࡢ᳨ᐃࡢ࠺ࡕ㸪⤫ィ㔞࡟ࡘ࠸࡚ᩚྜᛶࡀྲྀࢀ࡞࠸ࡶࡢ㸪࡞࠸ࡋሗ࿌₃ࢀࡀ࠶ࡿ
ࡶࡢࡣ࠾ࡼࡑ 20 ௳࡯࡝࡛࠶ࡗࡓࠋࡲࡓ㸪ຠᯝ㔞࡟ࡘ࠸࡚㸪ࡍ࡛࡟ㄽᩥ୰࡟グ㍕ࡀ࠶ࡿㄽ
ᩥࡀ 2ᮏ࠶ࡗࡓࡀ㸪ⴭ⪅ࡀグ㏙⤫ィ㔞࠿ࡽ᳨⟬ࡋࡓࠋᮏ◊✲࡛ࡣᕳྕᖺᗘ࡟ࡼࡗ࡚ㄽᩥࢆ
஧✀㢮࡟༊ศࡋࡓ㸦2001–2006㸪2007–2012㸧ࠋࡲࡓ㸪Mizumoto et al.㸦2014㸧ࡢࡼ࠺࡟◊✲
ࢸ࣮࣐࡟ࡼࡿ࢝ࢸࢦ࣮ࣜࢆタࡅࡓ࡜ࡇࢁ㸪ࡑࢀࡒࢀࡢ࢝ࢸࢦ࣮ࣜ࡟೫ࡾࡀ࡛ࡁ㸪ẚ㍑࡟༑
ศ࡛࡞࠸࡜ุ᩿ࡋࡓࡓࡵ㸪◊✲ࢸ࣮࣐࡟ࡼࡿẚ㍑ࡣ࠾ࡇ࡞ࢃ࡞࠿ࡗࡓࠋ 
ศᯒࡣ㸪ࡲࡎ t ᳨ᐃ࡟ࡘ࠸࡚㸪ᑐ㇟ࡢຠᯝ㔞㸪ᶆᮏࢧ࢖ࢬ࠾ࡼࡧ᳨ᐃຊࢆグ㏙⤫ィࢆ
ሗ࿌ࡍࡿࠋࡘࡂ࡟㸪ᶆᮏࢧ࢖ࢬ࡜ຠᯝ㔞ࡢ㛵ಀ࡟ࡘ࠸࡚ศᯒࡍࡿࠋࡉࡽ࡟㸪ᐇ㝿ࡢᶆᮏࢧ
࢖ࢬ࡜ᚓࡽࢀࡓᶆᮏຠᯝ㔞࡟ᑐࡋ᳨࡚ᐃຊ.80 ࢆ‶ࡓࡍᶆᮏࢧ࢖ࢬ࡟ࡘ࠸࡚ࡢ㛵ಀᛶࢆᩓ
ᕸᅗࢆࡶࡕ࠸᳨࡚ウࡍࡿࠋ 
ྠᵝ࡟ Ȥ2 ᳨ᐃ࡟ࡘ࠸࡚ࡢຠᯝ㔞㸪ᶆᮏࢧ࢖ࢬ࠾ࡼࡧ᳨ᐃຊࡢグ㏙⤫ィࢆሗ࿌ࡋࡓࠋ
ࡲࡓ㸪ศᩓศᯒࡣ㸪ࢹࢨ࢖ࣥ㸦せᅉᩘ㸪Ỉ‽ᩘ㸪⿕㦂⪅ෆ㸪⿕㦂⪅㛫㸪ΰྜ㸧࡟ࡼࡗ࡚ຠ
ᯝ㔞ࢆẚ㍑ࡍࡿࡇ࡜ࡀᅔ㞴࡛࠶ࡾ㸪ࢹࢨ࢖ࣥࡈ࡜࡟ẚ㍑ࡍࡿሙྜ㸪ࡑࢀࡒࢀ༑ศ࡞ࢣ࣮ࢫ
ࡢᩘࡀᚓࡽࢀ࡞ࡃ࡞ࡿࡓࡵ㸪ศᩓศᯒࡢ᳨ᐃຊ࡟ࡘ࠸࡚ࡣศᯒࢆ࠾ࡇ࡞ࢃ࡞࠿ࡗࡓࠋ 
࡞࠾㸪ຠᯝ㔞ࡢィ⟬࡟ࡣ୍⯡ⓗ࡞⾲ィ⟬ࢯࣇࢺࢆ㸪᳨ᐃຊࡢィ⟬࡟ࡣ G*Power
㸦Erdfelder, Faul & Buchner, 1996㸧㸪࠾ࡼࡧ Rࡢ pwrࣃࢵࢣ࣮ࢪ㸦Champery, 2012㸧ࢆࡶࡕ
࠸ࡓ㸦ゎㄝࡣ ㇏⏣, 2009࡞࡝㸧ࠋ 
 
4. ⤖ᯝ 
4.1 ᖹᆒᕪ䛾t᳨ᐃ 
᭱ึ࡟㸪t ᳨ᐃ࡟ࡘ࠸࡚ࡢศᯒ⤖ᯝࢆ⾲ 1 ࡟♧ࡍࠋ⾲ 1 ࡣ㸪ห⾜᫬ᮇ㸦඲య㸪2001–
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 2006 ᖺᗘ㸪2007–2012 ᖺᗘ㸧࠾ࡼࡧᑐᛂࡢ࠶ࡿ࡞ࡋࢆ༊ูࡋ࡚㸪t ᳨ᐃࡢᶆᮏࢧ࢖ࢬ㸦n㸧㸪
ຠᯝ㔞㸦d㸧࠾ࡼࡧ᳨ᐃຊࡢ஬ᩘせ⣙ 7ࢆ♧ࡋ࡚࠸ࡿࠋᑐ㇟࡜࡞ࡗࡓ᳨ᐃࡢᩘࡣ 182 ಶ࡛
࠶ࡗࡓࠋࡘࡂ࡟㸪ห⾜᫬ᮇࢆ༊ูࡏࡎ࡟㸪ࡑࢀࡒࢀࡢኚᩘ࡟ࡘ࠸࡚ࡢศᕸࢆࣄࢫࢺࢢ࣒ࣛ
࡛♧ࡋ࡚࠸ࡿ㸦ᅗ 2㸧ࠋᅗ 3࡟ࡣྠ୍ࡢࢹ࣮ࢱ࡟࠾ࡅࡿ⣼✚ศᕸࢆ♧ࡋ࡚࠸ࡿࠋ 
ࡲࡎ㸪ᶆᮏࢧ࢖ࢬ࡟ࡘ࠸᳨࡚ウࡍࡿࠋ㏻ᖖ㸪ᑐᛂࡢ࠶ࡿࢹ࣮ࢱࡢ᪉ࡀ᭷ពᕪࢆᚓࡸࡍ
ࡃ㸪᳨ᐃຊࡶ㧗ࡃ࡞ࡿࡓࡵ㸪ᑐᛂࡢ࠶ࡿ᳨ᐃࡢ᪉ࡀᶆᮏࢧ࢖ࢬࡀᑠࡉࡃ࡚ࡼ࠸ሙྜࡀከ࠸ࠋ
ࡋ࠿ࡋ࡞ࡀࡽ㸪ᮏ◊✲ࡢᑐ㇟ㄽᩥ࡟࠾࠸࡚ࡣ㸪ᑐᛂࡢ࠶ࡿ࡞ࡋࡢ㛫࡛ᶆᮏࢧ࢖ࢬࡀ࡯ࡰྠ
➼࡛࠶ࡗࡓ㸦ᅗ 2㸧ࠋᑐᛂࡢ࠶ࡿ᳨ᐃࡢሙྜࡢᶆᮏࢧ࢖ࢬࡣ㸪᭱ᑠ್࡛ 12 ே㸪᭱኱࡛ 158
ே㸪୰ኸ್࡛ 43 ே࡛࠶ࡗࡓࠋࡲࡓ㸪ᑐᛂࡢ࡞࠸᳨ᐃ࡛ࡣ㸪᭱ᑠ್ࡀ 28ே㸪᭱኱್࡛ 150
ே㸪୰ኸ್࡛ 48 ே࡛࠶ࡗࡓࠋห⾜᫬ᮇࢆ༊ูࡋ࡚୰ኸ್࡛ẚ㍑ࡋ࡚ࡳࡿ࡜㸪ᚋ༙ࡢㄽᩥ
ࡢ᪉ࡀ඲యⓗ࡟ᶆᮏࢧ࢖ࢬࡀ኱ࡁࡃ࡞ࡿഴྥࡀࡳࡽࢀࡓࠋ 
 
⾲ 1 
ᑐ㇟ㄽᩥ࡟࠾ࡅࡿ t᳨ᐃࡢᶆᮏࢧ࢖ࢬ㸦n㸧㸪ຠᯝ㔞㸦d㸧࠾ࡼࡧ᳨ᐃຊࡢ஬ᩘせ⣙ 
ห⾜ 
᫬ᮇ 
ኚᩘ ᑐᛂ k ᭱ᑠ್
➨୍ 
ᅄศ఩Ⅼ
୰ኸ್
➨୕ 
ᅄศ఩Ⅼ 
᭱኱್
඲య ᶆᮏࢧ࢖ࢬ ࠶ࡾ 133 12 16 43 53 158
  ࡞ࡋ 49 28 30 48 74 150
 ຠᯝ㔞 ࠶ࡾ 133 0.00 0.38 0.85 1.27 3.60
  ࡞ࡋ 49 0.00 0.22 0.46 0.79 5.47
 ᳨ᐃຊ ࠶ࡾ 133 .01 .49 .99 1.00 1.00
  ࡞ࡋ 49 .01 .09 .38 .78 1.00
๓༙ ᶆᮏࢧ࢖ࢬ ࠶ࡾ 62 12 19 38 45 158
  ࡞ࡋ 33 30 30 40 54 97
 ຠᯝ㔞 ࠶ࡾ 62 0.00 0.27 0.82 1.76 3.60
  ࡞ࡋ 33 0.00 0.14 0.44 0.79 5.47
 ᳨ᐃຊ ࠶ࡾ 62 .00 .24 .99 1.00 1.00
  ࡞ࡋ 33 .05 .08 .23 .71 1.00
ᚋ༙ ᶆᮏࢧ࢖ࢬ ࠶ࡾ 71 16 43 52 66 140
  ࡞ࡋ 16 28 48 73 90 150
 ຠᯝ㔞 ࠶ࡾ 71 0.03 0.58 0.86 1.16 2.40
  ࡞ࡋ 16 0.07 0.34 0.55 0.80 1.20
 ᳨ᐃຊ ࠶ࡾ 71 .07 .98 1.00 1.00 1.00
  ࡞ࡋ 16 .10 1.00 1.00 1.00 1.00
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ᅗ 2. ඲యࢆᑐ㇟࡜ࡋࡓᶆᮏࢧ࢖ࢬ㸪ຠᯝ㔞㸪᳨ᐃຊࡢศᕸࢆ♧ࡍࣄࢫࢺࢢ࣒ࣛ 
 
 
ᅗ 3. ඲యࢆᑐ㇟࡜ࡋࡓᶆᮏࢧ࢖ࢬ㸪ຠᯝ㔞࠾ࡼࡧ᳨ᐃຊࢆ࠶ࡽࢃࡍ⤒㦂⣼✚ศᕸ㛵
ᩘࠋᐇ⥺ࡣᑐᛂࡢ࠶ࡿ t᳨ᐃ㸪◚⥺ࡣᑐᛂࡢ࡞࠸ t᳨ᐃࢆ࠶ࡽࢃࡍࠋ 
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 ຠᯝ㔞࡟ࡘ࠸࡚㸪ᑐᛂࡢ࠶ࡿ᳨ᐃࡢሙྜ㸪᭱ᑠ್ࡀ࠾ࡼࡑ 0㸪᭱኱್࡛ 3.60㸪୰ኸ್
࡛ 0.85 ࡯࡝࡛࠶ࡗࡓࠋຠᯝ㔞ࡢᇶ‽࡜ࡋ࡚㸪㏻ᖖࡣ 0.80 ࢆ኱ࡁ࡞ຠᯝ㔞࡜ࡳ࡞ࡍ㸦e.g., 
Ỉᮏ࣭➉ෆ, 2008㸧ࠋࡇࡢࡇ࡜࠿ࡽ㸪༙ᩘ௨ୖࡢ᳨ᐃࡀຠᯝ㔞኱ࢆᚓ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿࠋ
ࡇࢀࡣMizumoto et al.㸦2014㸧ࡢ⤖ᯝ࡜ࡶ୍⮴ࡍࡿࠋ୍᪉㸪ᑐᛂࡢ࡞࠸᳨ᐃ࡛ࡣ㸪᭱ᑠ್
ࡀ࠾ࡼࡑ 0㸪᭱኱್࡛ 5.47㸪୰ኸ್ࡣ 0.46 ࡛࠶ࡗࡓࠋ୰ኸ್࡛࠶ࡿ 0.46 ࡣ㸪࠾ࡼࡑ୰⛬
ᗘࡢຠᯝ㔞࡜ࡳ࡞ࡉࢀࡿ 0.40 ࡼࡾࡶࡸࡸ㧗࠸ࠋᑐᛂࡢ࡞࠸᳨ᐃࡢຠᯝ㔞ࡣ㸪ᑐᛂࡢ࠶ࡿ
ࡶࡢࡼࡾࡶప࠸࡜⪃࠼ࡽࢀࡿࠋࡲࡓ㸪ห⾜᫬ᮇࢆ༊ูࡋ࡚ẚ㍑ࡋࡓ࡜ࡇࢁ㸪኱ࡁ࡞ഴྥࡢ
ᕪࡣ࡞࠿ࡗࡓࠋ 
ࡘࡂ࡟㸪᳨ᐃຊ࡟ࡘ࠸᳨࡚ウࢆ࠾ࡇ࡞࠺ࠋᑐᛂࡢ࠶ࡿ᳨ᐃࡢ᳨ᐃຊࡣ㸪➨୍ᅄศ఩Ⅼ
࡛.49㸪୰ኸ್௨㝆ࡣ࡯ࡰ 1.00 ࢆ♧ࡋࡓࠋࡇࡢࡇ࡜࠿ࡽ㸪࠾ࡼࡑ 70%⛬ᗘࡢࢣ࣮ࢫࡀ᭱኱
ࣞ࣋ࣝࡢ᳨ᐃຊࢆ♧ࡋ࡚࠸ࡿ࡜࠸࠼ࡿࠋࡋ࠿ࡋ㸪25%⛬ᗘࡢࢣ࣮ࢫࡣ᳨ᐃຊࡀ 0.50 ௨ୗ
࡛ࡶ࠶ࡿࠋᑐᛂࡢ࡞࠸᳨ᐃࡢሙྜ㸪➨୍ᅄศ఩࡛.09㸪୰ኸ್࡛.38㸪➨୕ᅄศ఩Ⅼ࡛ࡣ.78
ࡔࡗࡓࠋࡘࡲࡾ㸪80%⛬ᗘࡢࢣ࣮ࢫࡣ㸪ᮃࡲࡋ࠸࡜ࡼࡤࢀࡿ᳨ᐃຊࡢᇶ‽㸦.80㸧࡟‶ࡓ
࡞࠸ࠋࡲࡓ㸪༙ᩘ௨ୗࡢࢣ࣮ࢫࡢ᳨ᐃຊࡣ 0.50௨ୗ࡛࠶ࡗࡓࠋ 
ࡋ࠿ࡋ㸪ࡇࡢࡼ࠺࡞᳨ᐃຊࡢഴྥࡣᨵၿࡢ඙ࡋࡀࡳࡽࢀࡿࠋẚ㍑ࡍࡿࢣ࣮ࢫࡢᩘ࡟೫
ࡾࡀぢࡽࢀࡿࡶࡢࡢ㸪ᚋ༙ࡢ᪉ࡀᴫࡋ᳨࡚ᐃຊࡀ㧗࠸㸦⾲ 1㸧ࠋࡇࢀࡣ㸪ຠᯝ㔞ࡀ๓༙࡜
ᚋ༙࡛ྠ⛬ᗘ࡛࠶ࡗࡓࡢ࡟ᑐࡋ࡚㸪ᶆᮏࢧ࢖ࢬࡀ኱ࡁࡃ࡞ࡗࡓࡇ࡜ࡀࡑࡢཎᅉ࡛࠶ࡿ࡜⪃
࠼ࡽࢀࡿࠋࡲࡓ㸪ᑐᛂࡢ࠶ࡿ᳨ᐃࡢ᪉ࡀ᳨ᐃຊࡀ㧗࠸ࡢࡣ㸪㏻ᖖ㸪ᑐᛂࡢ࠶ࡿ᳨ᐃࡢ᪉ࡀ
㧗࠸ຠᯝ㔞ࢆᚓࡸࡍ࠸ഴྥ࡟࠶ࡾ㸪ࡉࡽ࡟ᶆᮏࢧ࢖ࢬࡀᑐᛂࡢ࠶ࡿ࡞ࡋ࡛ྠ⛬ᗘ࡛࠶ࡿࡇ
࡜࠿ࡽࡶ⌮ゎ࡛ࡁࡿࠋ 
ࡲࡓ㸪ᑐ㇟࡜ࡋࡓ᳨ᐃࡢᶆᮏࢧ࢖ࢬ࡟ᑐࡋ࡚㸪ࡑࢀࡒࢀຠᯝ㔞ࡀᑠ࣭୰࣭኱⛬ᗘ࡛࠶
ࡿ࡜௬ᐃࡋࡓ࡜ࡁ࡟ᚓࡽࢀࡿ᳨ᐃຊ࡟ࡘ࠸࡚ィ⟬ࢆ࠾ࡇ࡞ࡗࡓ㸦⾲ 2㸧ࠋ 
 
⾲ 2 
ᑐ㇟◊✲ࡢᶆᮏࢧ࢖ࢬ࡜ຠᯝ㔞ᑠ࣭୰࣭኱࡟ࡑࢀࡒࢀᑐᛂࡍࡿ᳨ᐃຊࡢ஬ᩘせ⣙ 
ᑐᛂ k d 
  ᳨ᐃຊࡢ஬ᩘせ⣙  
᭱ᑠ್ ➨୍ᅄศ఩Ⅼ ୰ኸ್ ➨୕ᅄศ఩Ⅼ ᭱኱್  
࠶ࡾ 133 0.20 .17 .18 .27 .40 .68 
  0.50 .72 .75 .92 .99 1.00 
  0.80 .98 .99 1.00 1.00 1.00 
࡞ࡋ 49 0.20 .10 .12 .25 .30 .70 
  0.50 .35 .47 .89 .95 1.00 
  0.80 .71 .85 1.00 1.00 1.00 
ὀ㸸ຠᯝ㔞ࡣᑠࢆ 0.20㸪୰ࢆ 0.50㸪኱ࢆ 0.80࡜ࡋࡓ㸦Ỉᮏ࣭➉ෆ, 2008㸧ࠋ 
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 ᑐᛂࡢ࠶ࡿ᳨ᐃ࡛ࡣ㸪ຠᯝ㔞ࢆᑠ࡜ࡋࡓ࡜ࡁ࡟ᚓࡽࢀࡿ᳨ᐃຊࡢ୰ኸ್ࡣ.27 ࡛࠶ࡾ㸪
᭱኱್࡛ࡣ.68 ࡛࠶ࡗࡓࠋࡘࡲࡾ㸪ᮏ◊✲ࡢሙྜ㸪ຠᯝ㔞ᑠࢆᑐ㇟࡜ࡍࡿሙྜ࡟㐺ࡋࡓᶆ
ᮏࢧ࢖ࢬࢆࡶࡘ᳨ᐃࡣ඲ࡃࡳࡽࢀ࡞࠿ࡗࡓࠋࡋ࠿ࡋຠᯝ㔞ࢆ୰࡜ࡋࡓሙྜ㸪࠾ࡼࡑ 80%
ࡢࢣ࣮ࢫࡀᮃࡲࡋ࠸᳨ᐃຊࢆ‶ࡓࡋ㸪኱ࡢሙྜࡣ࡯ࡰࡍ࡭࡚ࡢࢣ࣮ࢫࡀ᭱኱ࡢ᳨ᐃຊࢆ♧
ࡍࡇ࡜ࡀࢃ࠿ࡗࡓࠋ 
୍᪉㸪ᑐᛂࡢ࡞࠸᳨ᐃ࡛ࡣ㸪ຠᯝ㔞ࢆᑠ࡜ࡋࡓሙྜࡢ୰ኸ್ࡣ.25㸪᭱኱್࡛.70 ࡛࠶
ࡾ㸪ᑐᛂࡢ࠶ࡿ᳨ᐃ࡜ྠᵝ࡟ຠᯝ㔞ᑠ࡟ᑐࡋ࡚㐺ࡋࡓࢣ࣮ࢫࡣࡳࡽࢀ࡞࠿ࡗࡓࠋࡲࡓ㸪ຠ
ᯝ㔞୰⛬ᗘࡢሙྜ࡛࠶ࡗ࡚ࡶ㸪༙ᩘ⛬ᗘࡢࢣ࣮ࢫࡀᮃࡲࡋ࠸᳨ᐃຊࢆ‶ࡓࡏ࡞࠸ࡇ࡜ࡀࢃ
࠿ࡗࡓࠋࡋ࠿ࡋ㸪ຠᯝ㔞኱ࡢሙྜ࡛ࡣ㸪75%⛬ᗘࡢࢣ࣮ࢫࡀᮃࡲࡋ࠸᳨ᐃຊࢆ♧ࡋࡓࠋ 
ࡘࡂ࡟㸪ᶆᮏࢧ࢖ࢬ࡜ຠᯝ㔞ࡢ㛵㐃ᛶ࡟ࡘ࠸᳨࡚ウࡍࡿࠋᅗ 4࡟ᑐᛂࡢ࠶ࡿ࡞ࡋ࡟ࡼ
ࡗ࡚༊ูࡋࡓᶆᮏࢧ࢖ࢬ࡜ຠᯝ㔞࡟ࡘ࠸࡚ࡢᩓᕸᅗࢆ♧ࡍࠋ⤫ィⓗ᳨ᐃࡢᛶ㉁ୖ㸪᳨ᐃຊ
ࢆ୍ᐃ㸦ࡓ࡜࠼ࡤ.80㸧࡟ࡍࡿࡓࡵ࡟ࡣ㸪ຠᯝ㔞ࡀᑠࡉࡅࢀࡤᶆᮏࢧ࢖ࢬࢆ኱ࡁࡃࡋ㸪ຠ
ᯝ㔞ࡀ኱ࡁࡅࢀࡤᶆᮏࢧ࢖ࢬࢆᑠࡉࡃࡋ࡚ࡶࡼ࠸ࠋຠᯝ㔞ࡢ኱ࡁࡉࡣ◊✲⪅ࡀᑐ㇟࡜ࡍࡿ
⌧㇟࡟౫Ꮡࡍࡿࡀ㸪ᶆᮏࢧ࢖ࢬࡣ◊✲⪅ࡀỴࡵࡽࢀࡿࡓࡵ㸪㐺ṇ࡞ᐇ㦂㸦ㄪᰝ㸧ィ⏬࡟ࡶ
࡜࡙ࡃሙྜ㸪」ᩘࡢ᳨ᐃ࡟࠾ࡅࡿຠᯝ㔞࡜ᶆᮏࢧ࢖ࢬࡣ㛵ᩘࢆᥥࡃ࠿㸪ࡍࡃ࡞ࡃ࡜ࡶ㈇ࡢ
ᅇᖐಀᩘࢆ♧ࡍࡣࡎ࡛࠶ࡿࠋࡋ࠿ࡋ㸪ᅗ 4ࡀࡑࡢࡼ࠺࡞ഴྥࢆ♧ࡍ࡜ࡣ࠸࠸ࡀࡓ࠸ࠋࡇࡢ
ࡇ࡜࠿ࡽ㸪ᶆᮏࢧ࢖ࢬࡢỴᐃࡀᑐ㇟࡜ࡍࡿ⌧㇟ࡢຠᯝ㔞ࡢ኱ࡁࡉ࡜࡯ࡰ⊂❧ࡋ࡚࠾ࡇ࡞ࢃ
ࢀ࡚࠸ࡿྍ⬟ᛶࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡿࠋ 
 
 
ᅗ 4. ᶆᮏࢧ࢖ࢬ࡜ຠᯝ㔞ࡢ㛵ಀࢆ♧ࡍᩓᕸᅗ 
 
ࡉࡽ࡟᫂☜࡟ᶆᮏࢧ࢖ࢬࡢỴᐃ࡟ࡘ࠸᳨࡚ウࡍࡿࡓࡵ࡟㸪ࡑࢀࡒࢀࡢࢣ࣮ࢫࡢᶆᮏࢧ
࢖ࢬ࡜㸪ࡑࢀࡒࢀࡢࢣ࣮ࢫ࡛ᚓࡽࢀࡓᶆᮏຠᯝ㔞࠾ࡼࡧ᳨ᐃຊ.80 ࢆ‶ࡓࡍᶆᮏࢧ࢖ࢬ
㸦஦๓ࡢศᯒ࡟ࡼࡗ࡚ィ⟬ࡍࡿࠋᚲせᶆᮏࢧ࢖ࢬ࡜ࡼࡪ㸧ࢆẚ㍑ࡋࡓࠋᅗ 5࡟ࡑࡢᩓᕸᅗ
ࢆ♧ࡍࠋࡲࡓ㸪ィ⟬ୖⳘ኱࡞ᶆᮏࢧ࢖ࢬ࡟┦ᙜࡍࡿሙྜࡀ࠶ࡿࡓࡵ㸪౽ᐅⓗ࡟ 500௨ୖࡢ
್ࢆ࡜ࡿࢣ࣮ࢫ㸦38௳㸧ࡣᅗ࠿ࡽ㝖እࡋࡓࠋ 
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ᅗ 5. ᐇ㝿ࡢᶆᮏࢧ࢖ࢬ࠾ࡼࡧᚲせᶆᮏࢧ࢖ࢬࡢᩓᕸᅗࠋ 
㸦a㸧ࡣ 500ேࡲ࡛㸪㸦b㸧ࡣ౽ᐅⓗ࡟ 100ேࡲ࡛ࡢ⠊ᅖ࡛♧ࡋ࡚࠸ࡿࠋ 
◚⥺ࡣ y = xࢆᥥ࠸࡚࠸ࡿࠋ 
 
ᶆᮏࢧ࢖ࢬࡢタᐃࡀ㐺ṇ࡞ሙྜ㸪ᶆᮏࢧ࢖ࢬ࡜ᚲせᶆᮏࢧ࢖ࢬࡣ㏆ఝࡍࡿ࠿㸪ࡍࡃ࡞
ࡃ࡜ࡶ⥺ᙧࣔࢹࣝ࡟ࡣ࡚ࡣࡲࡿࡼ࠺࡞ࢹ࣮ࢱ࡟࡞ࡿࡣࡎ࡛࠶ࡿࠋࡋ࠿ࡋ࡞ࡀࡽ㸪ᅗ 5ࡣ᫂
ࡽ࠿࡟ࡑࡢࡼ࠺࡞ഴྥࢆ㐓⬺ࡍࡿࡶࡢ࡛࠶ࡗࡓࠋࡲࡓ㸪ᚲせᶆᮏࢧ࢖ࢬ࡟࠿࠿ࢃࡽࡎ㸪࡜
ࡃ࡟ 20ே࡯࡝ࡢᶆᮏࢧ࢖ࢬ࡟㞟୰ࡋ࡚࠸ࡿഴྥࡀࡳࡽࢀࡿࠋࡉࡽ࡟㸪ᅗ 5ࡢᕥഃࡢᅗ㸦a㸧
࠿ࡽࡶࢃ࠿ࡿࡼ࠺࡟㸪ᚲせᶆᮏࢧ࢖ࢬ࡜ࡢ኱ࡁ࡞஋㞳ࢆ♧ࡍ◊✲౛ࡶከ࠸ࠋ 
 
4.2 ࡑࡢ௚ࡢ᳨ᐃ㸸Ȥ2᳨ᐃ࡜ศᩓศᯒ 
ࡇࡇ࠿ࡽࡣ Ȥ2᳨ᐃࡢศᯒ⤖ᯝ࡟ࡘ࠸࡚♧ࡍࠋȤ2᳨ᐃࡣ඲య࡛ 6 ᮏࡢㄽᩥ㸪87 ಶࡢ᳨
ᐃࡀᑐ㇟࡜࡞ࡗࡓࡀ㸪ྠ୍ࡢㄽᩥ࡛⧞ࡾ㏉ࡋ౑⏝ࡋ࡚࠸ࡿ౛ࡀከࡃ㸪ࡑࡢࡓࡵ㸪⤖ᯝࡢ୍
⯡໬࡟ࡣ༑ศ࡟ὀពࡍࡿᚲせࡀ࠶ࡿࠋ⾲ 3ࡣࡑࡢ⤖ᯝࢆ࠶ࡽࢃࡋ࡚࠸ࡿࠋ 
 
⾲ 3 
Ȥ2᳨ᐃࡢᶆᮏࢧ࢖ࢬ㸪ຠᯝ㔞࠾ࡼࡧ᳨ᐃຊࡢ஬ᩘせ⣙ 
 ᭱ᑠ್ ➨୍ᅄศ఩Ⅼ ୰ኸ್ ➨୕ᅄศ఩Ⅼ ᭱኱್ 
ᶆᮏࢧ࢖ࢬ 4 22 28 82 7121 
ຠᯝ㔞 .04 .11 .24 .35 .90 
᳨ᐃຊ .05 .15 .33 .55 1.00 
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 Ȥ2 ᳨ᐃࡢ⤖ᯝࡶྠᵝ࡟᳨ᐃຊࡀ඲యⓗ࡟పࡃ㸪90%⛬ᗘࡢࢣ࣮ࢫࡀᮃࡲࡋ࠸᳨ᐃຊ࡛
࠶ࡿ.80 ࡟࠾ࡼࡤ࡞࠸ࠋt ᳨ᐃ࡟ぢࡽࢀࡿࡼ࠺࡟㸪୍⯡࡟ᚲせᶆᮏࢧ࢖ࢬ࡟ᑐࡋ࡚ᐇ㝿ࡢ
ᶆᮏࢧ࢖ࢬࡀᑠࡉ࠸ࡇ࡜ࡀ୺࡞ཎᅉ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋ 
ࡲࡓ㸪ศᩓศᯒࡣࢹࢨ࢖ࣥ࡟ࡼࡗ࡚ᚲせ࡜࡞ࡿᶆᮏࢧ࢖ࢬࡀ␗࡞ࡿࡓࡵ㸪ຠᯝ㔞 Șp2
ࡢࡳࢆ᳨ウࡋࡓ㸦⾲ 4㸧ࠋࡋ࠿ࡋ㸪Șp2ࡣ Ș2࡜␗࡞ࡾ㸪ᐇ㦂ィ⏬ࡢせᅉᩘ࡟ᙳ㡪ࡉࢀ࡞࠸ࡀ㸪
┤᥋ⓗ࡞್ࡢ኱ࡁࡉࡢ┠Ᏻࡀ࡞࠸࡜࠸࠺ࡇ࡜࡟ὀពࡉࢀࡓ࠸ࠋ8 ࡞࠾㸪୺ຠᯝ࠾ࡼࡧ஺஫
స⏝ࢆྵࡵ㸪ୗ఩ࡢศᯒ࡟ࡘ࠸࡚ࡣศᯒ࠿ࡽ㝖እࡋ࡚࠶ࡿࠋ୰ኸ್࡛࠶ࡿ.09 ࡣ㸪ㄗᕪ࠾
ࡼࡧᙜヱࡢせᅉ࡟ࡼࡿᖹ᪉࿴ࡢ࿴࡟ᑐࡋ࡚㸪ᙜヱࡢせᅉ࡟ࡼࡿᖹ᪉࿴ࡀ༨ࡵࡿ๭ྜࡀ 9%
࡛࠶ࡿࡇ࡜ࢆ♧ࡍࠋ௬࡟ 2  2 ࡢ஺஫స⏝࡟ࡘ࠸࡚㸪ࡇࡢ⛬ᗘࡢຠᯝ㔞࡛࠶ࢀࡤ㸪᳨ᐃ
ຊ.80 ࢆ‶ࡓࡍᚲせᶆᮏࢧ࢖ࢬࡣ 90 ࡯࡝࡛࠶ࡿࠋ౛࠼ࡤࠊ2 せᅉ࡜ࡶ࡟ᑐᛂ࡞ࡋࡢࢹࢨ࢖
ࣥࡢሙྜࠊ1 ⩌࡛⣙ 23 ேࡀᚲせ࡜࠸࠺ࡇ࡜࡛࠶ࡿࠋࡋ࠿ࡋ 22 ࡢࢹࢨ࢖࡛ࣥ 90 ே࡯࡝
ࡢᶆᮏࢧ࢖ࢬࢆࡶࡘ◊✲ࡣ୍⯡ⓗ࡟࠸ࡗ࡚ከࡃ࡞࠸ࠋ 
 
⾲ 4 
ศᩓศᯒࡢຠᯝ㔞࡟ࡘ࠸࡚ࡢ஬ᩘせ⣙ 
 ᭱ᑠ್ ➨୍ᅄศ఩Ⅼ ୰ኸ್ ➨୕ᅄศ఩Ⅼ ᭱኱್  
ຠᯝ㔞 < .01 .03 .09 .24 .94  
ὀ㸸k = 306. 
 
 
4.3 ࡲ࡜ࡵ 
ࡇࢀࡽࡢ⤖ᯝࢆࡲ࡜ࡵࡿ࡜௨ୗࡢࡼ࠺࡟࡞ࡿࠋ 
 
㸦a㸧 ᑐ㇟࡜࡞ࡗࡓ LETᥖ㍕ㄽᩥ࡟࠾ࡅࡿᶆᮏࢧ࢖ࢬࡣ㸪ᖹᆒᕪࡢ t᳨ᐃࡢሙྜ㸪࠾ࡼ
ࡑ 40ே⛬ᗘࡀ௦⾲ⓗ࡛࠶ࡗࡓࠋᑐᛂࡢ࠶ࡿ࡞ࡋ࡛኱ࡁ࡞ᕪࡣ࡞࠿ࡗࡓࠋᶆᮏࢧ࢖
ࢬࡣห⾜᫬ᮇ࡟ࡼࡗ࡚ࡸࡸ኱ࡁࡃ࡞ࡿഴྥࡀぢࡽࢀࡓࠋ 
㸦b㸧 ᑐ㇟࡜࡞ࡗࡓ LETᥖ㍕ㄽᩥ࡟࠾ࡅࡿ⤫ィⓗ᳨ᐃࡢຠᯝ㔞ࡣ඲యⓗ࡟୰࠿ࡽ኱࡜ࡼ
ࡤࢀࡿᇶ‽࡟┦ᙜࡍࡿࡶࡢࡀከ࠿ࡗࡓࠋࡇࢀࡣMizumoto et al., 2014࡞࡝ࡢ◊✲࡜
ྠᵝࡢ⤖ᯝ࡛࠶ࡿࠋᖹᆒᕪࡢ t᳨ᐃ࡛ࡣ㸪ᑐᛂࡢ࠶ࡿሙྜ࡟ࡑࡢຠᯝ㔞ࡀ኱ࡁ࠿
ࡗࡓࠋࡲࡓห⾜᫬ᮇ࡟ࡼࡿຠᯝ㔞ࡢ㐪࠸ࡣ኱ࡁࡃ࡞࠿ࡗࡓࠋ 
㸦c㸧 ᑐ㇟࡜࡞ࡗࡓ LETᥖ㍕ㄽᩥ࡟࠾ࡅࡿ⤫ィⓗ᳨ᐃࡢ᳨ᐃຊࡣ඲యⓗ࡟ప࠸㸦ࡇࢀࡣ
௚ศ㔝ࡢከᩘࡢ஦౛ศᯒ㸪ࡑࡋ࡚Mizumoto et al., 2014࡜ྠᵝࡢഴྥ࡛࠶ࡿ㸧ࠋᖹ
ᆒᕪࡢ t᳨ᐃࡢሙྜ㸪࡜ࡃ࡟ᑐᛂࡢ࡞࠸ሙྜ࡟ࡑࡢഴྥࡀ㢧ⴭ࡛࠶ࡿࠋࡋ࠿ࡋห
⾜᫬ᮇ࡟ࡼࡗ᳨࡚ᐃຊࡣࡸࡸ㧗ࡃ࡞ࡗࡓࠋȤ2᳨ᐃ࠾ࡼࡧศᩓศᯒࡢ᳨ᐃຊࡶ⥲ࡌ
࡚ྠᵝ࡟ప࠸ࡶࡢ࡜⪃࠼ࡽࢀࡿࠋ 
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 㸦d㸧 ᑐ㇟࡜࡞ࡗࡓ LETᥖ㍕ㄽᩥ࡟࠾ࡅࡿᶆᮏࢧ࢖ࢬ࡛ࡣ㸪ຠᯝ㔞ᑠ⛬ᗘ࡟ᑐࡋ࡚༑ศ
࡞᳨ᐃຊࢆ‶ࡓࡍࡇ࡜ࡀ࡛ࡁ࡞࠸◊✲ࡀ࡯࡜ࢇ࡝࡛࠶ࡿࠋࡋ࠿ࡋ୰⛬ᗘࡸ኱⛬ᗘ
࡛ࡣ༑ศ࡞᳨ᐃຊࢆ‶ࡓࡍࡇ࡜ࡀከ࠸ࠋ 
㸦e㸧 ᑐ㇟࡜࡞ࡗࡓ LETᥖ㍕ㄽᩥ࡟࠾ࡅࡿ᳨ᐃࡢࢹࢨ࢖࡛ࣥࡣ㸪ᶆᮏࢧ࢖ࢬ࡜ຠᯝ㔞ࡢ
㐺ษ࡞㛵ಀࡀぢࢀࡽࢀ࡞࠸ࡶࡢࡀከ࠸ࠋ 
㸦f㸧 ᑐ㇟࡜࡞ࡗࡓ LETᥖ㍕ㄽᩥ࡟࠾ࡅࡿᶆᮏࢧ࢖ࢬ࡜༑ศ࡞᳨ᐃຊࢆ‶ࡓࡍᚲせᶆᮏ
ࢧ࢖ࢬࡢ㛫࡟ࡣ㐺ษ࡞㛵ಀࡀぢࡽࢀ࡞࠸ࠋࡲࡓ㸪ᚲせᶆᮏࢧ࢖ࢬ࡜ࡣ㛵ಀ࡞ࡃ㸪
20ྡ๓ᚋࡢࡳࡢᶆᮏࢧ࢖ࢬࢆᣢࡘ◊✲ࡀከ࠸ࠋ 
 
ࡇࢀࡽࡢ⤖ᯝࡣ㸪◊✲⪅ࡀ⤫ィⓗ᳨ᐃࡢ௙⤌ࡳࡸ㸪㐺ษ࡞ᐇ㦂㸦ㄪᰝ㸧᪉ἲ࡟ࡘ࠸࡚
ࡢ▱㆑ࢆᣢࡓ࡞࠸ࡇ࡜࡟⏤᮶ࡍࡿྍ⬟ᛶࡀ࠶ࡿࠋࡓ࡜࠼ࡤ㸪ᑐᛂࡢ࠶ࡿ࡞ࡋ࡛ࡣ㸪ᑐᛂࡢ
࠶ࡿ᳨ᐃࡢ᪉ࡀᚲせᶆᮏࢧ࢖ࢬࡀᑠࡉࡃ࡞ࡿഴྥࡀ࠶ࡿࡀ㸪ᑐ㇟ㄽᩥ࡛ࡣ඲యⓗ࡟ᕪࡀ࡞
࠿ࡗࡓࠋࡲࡓ㸪ຠᯝ㔞ࡀ኱ࡁ࠸ሙྜࡣ㸪ᚲせᶆᮏࢧ࢖ࢬࡣᑠࡉࡃ࡞ࡿࡀ㸪ᑐ㇟࡜࡞ࡗࡓ◊
✲ࡢᶆᮏࢧ࢖ࢬࢆࡳࡿ࡜ࡑࡢࡼ࠺࡞ഴྥࡣぢࡽࢀ࡞࠸ࠋࡉࡽ࡟㸪୍⯡ⓗ࡟◊✲ศ㔝ࡢ▱ぢ
ࡀ㞟✚ࡍࡿ࡜㸪ࡼࡾᑠࡉ࡞ຠᯝ㔞࡟ࡘ࠸࡚ྲྀࡾ࠶ࡘ࠿࠺ᚲせᛶࡀ⏕ࡌ㸪ห⾜᫬ᮇ࡞࡝ࢆ༊
ูࡍࡿ࡜ᖹᆒⓗ࡞ຠᯝ㔞ࡣపୗࡋ㸪ᶆᮏࢧ࢖ࢬࡣቑ኱ࡍࡿ࡜ண ࡛ࡁࡿ㸦e.g., Plonsky & 
Oswald, 2014㸧ࠋࡋ࠿ࡋ㸪ࡑࡢࡼ࠺࡞ഴྥࡶぢࡽࢀ࡞࠿ࡗࡓࠋࡇࢀࡽࡢࡍ࡭࡚ࡀ㸪ࡍࡃ࡞
ࡃ࡜ࡶࠕᶆᮏࢧ࢖ࢬࡢỴᐃࡀ୙㐺ษ࡛࠶ࡿࠖ࡜࠸࠺Ⅼ࡟ᖐ╔ࡉࡏࡿࡇ࡜ࡀ࡛ࡁࡿࡔࢁ࠺ࠋ 
ࡇࢀࡲ࡛ࡢ◊✲࡛࡞ࡉࢀࡓ⤫ィⓗ᳨ᐃࡢ᳨ᐃຊࡀప࠸࡜࠸࠺ࡇ࡜ࡣ㸪⵳✚ࡉࢀ࡚ࡁࡓ
◊✲ศ㔝ࡢ▱ぢࢆ࠾ࡧࡸ࠿ࡍྍ⬟ᛶࡍࡽ࠶ࡿࠋᙜヱศ㔝࡟࠾ࡅࡿ⤫ィⓗ᳨ᐃࢆ㸪᳨ᐃຊࡢ
ほⅬ࠿ࡽ༑ศ࡞ࡶࡢ࡟ࡍࡿࡇ࡜ࡣ㸪ศ㔝඲యࡢႚ⥭ࡢㄢ㢟࡛࠶ࡿ࡜࠸࠼ࡿࠋࡑࡇ࡛㸪ḟ⠇
࠿ࡽࡣࡼࡾᮃࡲࡋ࠸ᐇ㦂㸦ㄪᰝ㸧ࡢࢹࢨ࢖ࣥ㸪࡜ࡃ࡟⤫ィⓗ᳨ᐃࡢ㉁ࢆᢸಖࡍࡿᶆᮏࢧ࢖
ࢬࡢỴᐃ᪉ἲ࡟ࡘ࠸࡚㸪࠸ࡃࡘ࠿ࡢᡭἲୖࡢᥦゝࢆ࠾ࡇ࡞࠸ࡓ࠸ࠋ 
 
5. ᮃࡲࡋ࠸⤫ィⓗ᳨ᐃ࡟ྥࡅ࡚ 
ࡇࡇ࡛ࡣ㸪⤫ィⓗ᳨ᐃࢆࡼࡾᮃࡲࡋ࠸ࡶࡢ࡟ࡍࡿࡓࡵ࡟እᅜㄒᩍ⫱◊✲⪅ࡀ࠾ࡇ࡞࠺
࡭ࡁලయⓗ࡞᪉ἲ࡟ࡘ࠸࡚ᥦ♧ࡍࡿࠋ୍ࡘࡵࡣ㸪ຠᯝ㔞࡟ࡼࡿ㆟ㄽ࡛࠶ࡿࠋ஧ࡘࡵࡣ㸪ಙ
㢗༊㛫࡟ࡼࡿ㆟ㄽ࡛࠶ࡿ㸪୕ࡘࡵࡣ஦๓ࡢศᯒ㸦᳨ᐃຊศᯒ㸧ࢆࡶࡕ࠸ࡓᶆᮏࢧ࢖ࢬࡢỴ
ᐃ᪉ἲ࡟ࡘ࠸࡚㸪ᅄࡘࡵࡣ㸪ㄗᕪࡸಙ㢗༊㛫ࡢᖜ࡟ࡼࡿᶆᮏࢧ࢖ࢬࡢỴᐃ᪉ἲ㸦⢭ᗘศᯒ㸧
࡟ࡘ࠸࡚㸪஬ࡘࡵࡣࢹ࣮ࢱࡢྍど໬࡟ࡘ࠸࡚࡛࠶ࡿࠋ 
 
5.1 ຠᯝ㔞࡟ࡼࡿ㆟ㄽ 
ຠᯝ㔞ࡣᶆᮏࢧ࢖ࢬ࡜ࡣ⊂❧ࡋࡓᣦᶆ࡛࠶ࡿࡓࡵ㸪᳨ᐃ⤫ィ㔞࡟ᑐᛂࡍࡿ p್࡜ࡣ␗
࡞ࡾ㸪ᶆᮏࢧ࢖ࢬࡢ኱ࡁࡉ࡟ᙳ㡪ࡉࢀ࡞࠸ࠋࡑࡢࡓࡵ㸪⤫ィⓗ᳨ᐃࢆࡶࡕ࠸ࡿ㝿ࡢၥ㢟Ⅼ
ࡢࡦ࡜ࡘ㸦p್ࡢ㐣ᗘ࡞ᶆᮏࢧ࢖ࢬ࡬ࡢ౫Ꮡᛶ㸧ࢆ㑊ࡅࡿࡇ࡜ࡀ࡛ࡁࡿࠋຠᯝ㔞ࡢィ⟬࡟
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 ࡣ㸪ࡉࡲࡊࡲ࡞ᑓ⏝ࢶ࣮ࣝࡀබ㛤ࡉࢀ࡚࠾ࡾ㸪ィ⟬ᘧࡶ」㞧࡛ࡣ࡞࠸ࡓࡵ࡟㸪ᐜ᫆࡟ࡶ࡜
ࡵࡿࡇ࡜ࡀ࡛ࡁࡿ㸦ᐇ㝿ࡢィ⟬࡞࡝࡟㛵ࡋ࡚ࡣ㸪Ỉᮏ࣭➉ෆ, 2008࡞࡝㸧ࠋ 
ࡋ࠿ࡋ㸪ຠᯝ㔞࡟ࡼࡿ㆟ㄽࡶࡶࡕࢁࢇ୓⬟࡛ࡣ࡞࠸ࠋᶆᮏ࠿ࡽᚓࡽࢀࡓຠᯝ㔞ࡣ㸪ᶆ
ᮏຠᯝ㔞࡟ࡍࡂ࡞࠸ࡢ࡛࠶ࡾ㸪ᶆᮏຠᯝ㔞ࢆࡉࡶẕຠᯝ㔞ࡑࢀ⮬య࡛࠶ࡿ࠿ࡢࡼ࠺࡟ゎ㔘
ࡋ࡚ࡣ࡞ࡽ࡞࠸ࠋᶆᮏຠᯝ㔞ࡣ࠶ࡃࡲ࡛ࡶẕຠᯝ㔞ࡢ᥎ᐃ್࡟ࡍࡂ࡞࠸ࡢ࡛࠶ࡾ㸪ẕຠᯝ
㔞ࡣᇶᮏⓗ࡟୙࡛᫂࠶ࡿࠋࡲࡓ㸪ᶆᮏຠᯝ㔞ࡢ᥎ᐃ⢭ᗘ㸪ࡘࡲࡾㄗᕪࡢ኱ࡁࡉࡶᶆᮏࢧ࢖
ࢬ࡟౫Ꮡࡍࡿ㸪࡜࠸࠺ࡇ࡜ࢆᛀࢀ࡚ࡣ࡞ࡽ࡞࠸ࠋࡓ࡜࠼ࡤ㸪⤫ィⓗ᳨ᐃࡀᶆᮏࢧ࢖ࢬ࡟౫
Ꮡࡍࡿ࠿ࡽ࡜࠸ࡗ࡚㸪᳨ᐃࢆ࠾ࡇ࡞ࢃࡎ࡟㸪ᑠᶆᮏ࡟ࡼࡗ࡚᥎ᐃࡉࢀࡓຠᯝ㔞ࢆࡇ࡜ࡉࡽ
㔜どࡋ࡚㆟ㄽࢆ㐍ࡵࡿࡇ࡜ࡣ㸪ᮏᮎ㌿ಽ࡛࠶ࡿࠋ 
ࡓ࡜࠼ࡤ㸪ᖹᆒᕪࡀ 10㸪ຠᯝ㔞㸦d㸧ࡀ 1.00࡜࡞ࡿࡼ࠺࡞ṇつศᕸ஘ᩘࢆ 2⤌ࢭࢵࢺ
࡛⏕ᡂࡍࡿࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ࠾ࡇ࡞࠺࡜ࡍࡿࠋᶆᮏࢧ࢖ࢬࢆࡑࢀࡒࢀ㸪5㸪10㸪25㸪50㸪
75㸪100㸪250㸪500㸪1,000 ࡜ࡋ࡚ 1,000⤌ࡢ 2ᶆᮏࢆࡑࢀࡒࢀ⏕ᡂࡍࡿࠋࡑࡋ࡚ࡑࢀࡽࡢ
ᶆᮏࡢ⤌࡟࠾࠸࡚ᖹᆒᕪ࡜ຠᯝ㔞ࢆࡶ࡜ࡵ㸪ᩓᕸᅗ࡛࠶ࡽࢃࡍ࡜ࡍࡿ㸦ᅗ 6㸧ࠋ 
 
 
ᅗ 6. ᖹᆒᕪ࡜ຠᯝ㔞࡟㛵ࡍࡿࢩ࣑࣮ࣗࣞࢩࣙࣥࡢ⤖ᯝࢆ࠶ࡽࢃࡍᩓᕸᅗ 
 
஘ᩘ࡟ࡼࡿࢩ࣑࣮ࣗࣞࢩ࡛ࣙࣥࡣ࠶ࡿࡀ㸪ࡇࡇ࡛ࡣẕᖹᆒᕪࡀ 10㸪ẕຠᯝ㔞ࡀ 1.00
࡛࠶ࡾ㸪ࡑࢀࡒࢀࡢࢣ࣮ࢫࢆᶆᮏᖹᆒᕪ࠾ࡼࡧᶆᮏຠᯝ㔞࡜ࡳ࡞ࡍࡇ࡜ࡀ࡛ࡁࡿࠋㄗᕪࡀ
࡞࠸ሙྜ࡟ࡣࠊⅬ⥺ࡀ஺ࢃࡗࡓ୍Ⅼ࡟್ࡀ㞟୰ࡍࡿࡣࡎ࡛࠶ࡿࡀࠊᶆᮏࢧ࢖ࢬࡀᑠࡉ࠸ሙ
ྜ㸪ᖹᆒᕪ࡜ຠᯝ㔞ࡀ㠀ᖖ࡟኱ࡁ࡞ᖜࢆྲྀࡿࡇ࡜ࡀࢃ࠿ࡿࠋࡲࡓ㸪ᖹᆒᕪࡀᑠࡉࡃ࡚ࡶຠ
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 ᯝ㔞ࡣ኱ࡁ࠸㸪ࡲࡓࡣຠᯝ㔞ࡀᑠࡉ࠸ࡀᖹᆒᕪࡣ኱ࡁ࠸㸪࡜࠸ࡗࡓᶆᮏࡶከࡃ࡞ࡿࠋࡋ࠿
ࡋ㸪ᶆᮏࢧ࢖ࢬࡀ኱ࡁࡃ࡞ࡿ࡟ࡘࢀ㸪ࡑࡢᖜࡣᑠࡉࡃ࡞ࡗ࡚࠸ࡁ㸪ᖹᆒᕪ࡜ຠᯝ㔞ࡢ㛵ಀ
ࡶ⥺ᙧ࡟ࡼࡾ㏆ࡃ࡞ࡗ࡚࠸ࡃࠋn = 1,000 ࡟࡞ࡿ࡜㸪࡯ࡰⅬ᥎ᐃ್࡟㞟⣙ࡉࢀ࡚࠸ࡃࠋࡇ
ࡢࡼ࠺࡟㸪ຠᯝ㔞ࡢ᥎ᐃ⢭ᗘ⮬య㸦ㄗᕪࡢᖜ㸪ಙ㢗༊㛫㸧ࡀᶆᮏࢧ࢖ࢬࡢᙳ㡪ࢆཷࡅ࡚࠸
ࡿࠋࡼࡗ࡚㸪⤫ィⓗ᳨ᐃࡢ⤖ᯝ࡜ࡣ㛵ಀ࡞ࡃ㸪ຠᯝ㔞࡜࠸࠺ᣦᶆࢆࡶࡕ࠸ࡿ࡜ᑠᶆᮏ࡛ࡶ
ࡼ࠸࡞࡝࡜࠸࠺ࡇ࡜ࡣỴࡋ࡚࠶ࡾ࠼࡞࠸ࠋ 
 
5.2 ಙ㢗༊㛫࡟ࡼࡿ㆟ㄽ 
ಙ㢗༊㛫ࡣ㸪࠶ࡽ࠿ࡌࡵタᐃࡉࢀࡓ☜⋡ࢆࡶࡗ࡚ẕᩘࢆ༊㛫࡜ࡋ࡚᥎ᐃࡍࡿࡶࡢ࡛࠶
ࡿࠋࡓ࡜࠼ࡤ㸪ẕᖹᆒ್࡟ࡘ࠸࡚㆟ㄽࡍࡿࡢ࡛࠶ࢀࡤ㸪ẕᖹᆒࡢ 95%㸦࡜ࡁ࡟ 99%㸧ಙ
㢗༊㛫ࡣ[72.21, 83.32]࡛࠶ࡿ࡜࠸࠺ࡼ࠺࡟㸪☜⋡ⓗୗ㝈್࡜ୖ㝈್ࢆࡶ࡜ࡵ࡚ᥦ♧ࡍࡿࠋ
ࡓࡔࡋ㸪ಙ㢗༊㛫ࡢཝᐦ࡞ゎ㔘ࡣ」㞧࡛࠶ࡾ㸪ࠕ࠶ࡿᶆᮏ್࡟ᑐࡋ࡚㸪ࡑࡢẕᩘ࡜ࡋ࡚☜
⋡ㄽⓗ࡟ᩚྜⓗ࡛࠶ࡿ༊㛫ࠖ࡜࠸ࡗࡓ⛬ᗘࡢ⌮ゎ࡛ᐇົⓗ࡟ၥ㢟࡞࠸㸦ヲࡋࡃࡣ㸪༡㢼ཎ, 
2014; ኱ஂಖ࣭ᒸ⏣, 2012 ࡞࡝㸧ࠋẕᖹᆒ್࡟࠾ࡅࡿ 95%ࡢಙ㢗༊㛫ࢆࡶ࡜ࡵࡿ࡟ࡣ㸪௨
ୗࡢࡼ࠺࡞ᘧࢆࡶࡕ࠸ࡿࠋࡇࡇ࡛ࡢ tࡣ☜⋡࡜⮬⏤ᗘ㸦n-1㸧࡟ᑐᛂࡍࡿ t್࡛࠶ࡿࠋ⮬⏤
ᗘࡀ࡛ 95%ࡢሙྜ㸪ṇつศᕸ࡟㏆ఝࡍࡿࡓࡵ࠾ࡼࡑ 1.96࡛࠶ࡿࠋ 
 
 
ͻͷΨ  ൌ ܯ േ ݐ௖௥௜௧௜௖௔௟ ൈ
ܵܦ
ξ݊
㸦3㸧
 
ಙ㢗༊㛫ࡣຠᯝ㔞࡜ࡣ␗࡞ࡾ㸪ᶆᮏࢧ࢖ࢬ࠿ࡽࡣ⊂❧࡛࡞࠸ࠋᶆᮏࢧ࢖ࢬࡀ኱ࡁࡃ࡞
ࢀࡤ኱ࡁࡃ࡞ࡿ࡯࡝ಙ㢗༊㛫ࡣ⊃ࡃ࡞ࡿഴྥ࡟࠶ࡿࠋࡉࡽ࡟㸪ಙ㢗༊㛫ࡣ ᐃࡢࢫࢣ࣮ࣝ
࡟౫Ꮡࡍࡿࡓࡵ㸪 ᐃලࡀኚࢃࢀࡤ༢⣧࡞ẚ㍑ࢆࡍࡿࡇ࡜ࡀ࡛ࡁ࡞࠸ࠋࡋ࠿ࡋ ᐃࡢࢫࢣ
࣮ࣝ࡟࠾ࡅࡿ㸪ᐇ㉁⛉Ꮫⓗ࡞ᕪࢆ㆟ㄽࡍࡿࡇ࡜࡟ࡣ㐺ࡋ࡚࠸ࡿࠋಙ㢗༊㛫ࡣẕᖹᆒࡢࡳ࡞
ࡽࡎ㸪ࡉࡲࡊࡲ࡞⤫ィ㔞࡟ࡘ࠸࡚ࡶ࡜ࡵࡿࡇ࡜ࡀ࡛ࡁࡿ㸦኱ஂಖ࣭ᒸ⏣, 2012㸧ࠋࡓ࡜࠼ࡤ㸪
ᖹᆒᕪ㸪┦㛵ಀᩘ㸪ᅇᖐಀᩘ࡞࡝ࡣࡶࡕࢁࢇࡢࡇ࡜㸪ຠᯝ㔞ࡢಙ㢗༊㛫ࡶࡶ࡜ࡵࡿࡇ࡜ࡀ
࡛ࡁࡿ㸦ヲࡋࡃࡣᚋ㏙㸧ࠋࡲࡓ㸪ẕᩘࡢ☜⋡ศᕸࡀᮍ▱ࡢሙྜ࡛࠶ࡗ࡚ࡶ㸪ࣈ࣮ࢺࢫࢺࣛ
ࢵࣉἲ㸦bootstrapping㸧9ࢆࡶࡕ࠸ࡿࡇ࡜࡟ࡼࡗ࡚㸪⌮ㄽⓗ࡟ࡣ࡝ࡢࡼ࠺࡞ᣦᶆ࡛࠶ࡗ࡚ࡶ
㏆ఝⓗ࡞ಙ㢗༊㛫ࡢ⟬ฟࢆࡍࡿࡇ࡜ࡀ࡛ࡁࡿࠋࡑࡢࡓࡵ㸪እᅜㄒᩍ⫱◊✲ศ㔝࡟࠾࠸࡚ࡶ㸪
ࣈ࣮ࢺࢫࢺࣛࢵࣉἲࢆࡶࡕ࠸ࡿಙ㢗༊㛫ࡢィ⟬ࡀ㸪㏆ᖺ◊✲⪅ࡢὀ┠ࢆᾎࡧ࡚࠸ࡿ㸦e.g., 
ⲡⷷ, 2014a; Larson-Hall & Herrington, 2010; Plonsky, Egbert & Laflair, 2014㸧ࠋࡲࡓ㸪࣋࢖ࢬ
⤫ィᏛࡢᡭἲ 10ࡢࡦ࡜ࡘ࡛࠶ࡿ࣋࢖ࢬಙ⏝༊㛫㸦e.g., Edwards, Lindman & Savage, 1963㸧
ࡶ㸪ࡑࡢ㔜せᛶࡀࡋࡔ࠸࡟୺ᙇࡉࢀࡿࡼ࠺࡟࡞ࡗ࡚ࡁ࡚࠸ࡿࠋ 
ࡲࡓ㸪APAࡢㄽᩥฟ∧࣐ࢽࣗ࢔ࣝ㸦American Psychological Association, 2009㸧ࡶಙ㢗
༊㛫ࡢሗ࿌ࢆᙉࡃ᥎ዡࡋ࡚࠸ࡿࠋ࡜ࡃ࡟㸪⤫ィⓗ᳨ᐃࢆ࠾ࡇ࡞࠺㝿࡟ࡣ㸪ᖹᆒ್ࡢࡳ࡞ࡽ
日本の外国語教育研究における効果量・検定力・標本サイズ
― Language Education & Technology 掲載論文を対象にした事例分析 ―
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 ࡎ㸪ᖹᆒᕪࡸຠᯝ㔞ࡢಙ㢗༊㛫ࡶ᳨ᐃ⤖ᯝ࡟௜グࡍࡿ࡜ࡼ࠸ࡔࢁ࠺ࠋ11 
 
5.3 ᳨ᐃຊศᯒ࡟ࡼࡿᶆᮏࢧ࢖ࢬࡢỴᐃ 
Ỉᮏ࣭➉ෆ㸦2011㸧ࡸ㇏⏣㸦2009㸧࡞࡝㸪ᅜෆ࡛ࡶ᳨ᐃຊศᯒ࡟㛵ࡍࡿඃࢀࡓᴫㄝ᭩
ࡣぢࡽࢀࡿࠋࡋ࠿ࡋ㸪᳨ᐃຊศᯒ࡟ࡶ࡜࡙࠸ࡓᐇ㦂㸦ㄪᰝ㸧ࡢタィࡣᾐ㏱ࡋ࡚࠸࡞࠸ࠋࡇ
ࡇ࡛ࡣ㸪ᐇ㦂㸦ㄪᰝ㸧ࡢ๓࡟㐺ษ࡞ᶆᮏࢧ࢖ࢬࢆỴᐃࡍࡿ஦๓ࡢ᳨ᐃຊศᯒ࡟ࡘ࠸࡚㸪⡆
༢࡟ゐࢀࡿࠋ 
஦๓ࡢศᯒࡣ㸪ඛ㏙ࡢ࡜࠾ࡾ㸪௵ពࡢ᭷ពỈ‽㸦㏻ᖖ㸪.05㸧㸪ᐇ㦂ࡢ┠Ᏻ࡜࡞ࡿຠᯝ
㔞㸦ඛ⾜◊✲࡞࡝࡜ྠᵝࡢࣞ࣋ࣝ࡟ࡍࡿ࠿㸪ᮍ▱ࡢሙྜࡣ୰⛬ᗘ࡞࡝㸧㸪ࡑࡋ࡚┠ᶆ࡜ࡍ
ࡿ᳨ᐃຊ㸦㏻ᖖ.80㸧ࢆ‶ࡓࡍᶆᮏࢧ࢖ࢬࢆィ⟬ࡍࡿ᪉ἲ࡛࠶ࡿࠋࡓ࡜࠼ࡤ㸪ᑐᛂ࠶ࡾࡢ t
᳨ᐃ࡛㸪ྠࢸ࣮࣐ࡢඛ⾜◊✲࡛ᚓࡽࢀࡓຠᯝ㔞ࡀᑠ㸦d = 0.20㸧࡛࠶ࡗࡓ࡜ࡍࡿࠋࡇࡢ࡜
ࡁ࡟㸪Į = .05㸪d = 0.20㸪Power = .80ࢆ‶ࡓࡍ᭱ᑠࡢ nࡣ㸪199࡛࠶ࡿࠋ௬࡟ d = 0.50࡛࠶
ࢀࡤ㸪n = 34࡜࡞ࡾ㸪d = 0.80࡛࠶ࢀࡤ㸪n = 15࡜࠸࠺ࡼ࠺࡟࡞ࡿࠋ 
ࡇࡢࡼ࠺࡞ᶆᮏࢧ࢖ࢬࡢỴࡵ᪉ࢆࡶࡕ࠸ࡿሙྜ㸪ㄽᩥࡢ୰࡛ࡑࡢᴫせࢆ᫂♧ⓗ࡟ሗ࿌
ࡍࡿ࡭ࡁ࡛࠶ࡿࠋࡓ࡜࠼ࡤ㸪ᐇ㦂ཧຍ⪅࡟㛵ࢃࡿㄽᩥࡢ⠇ࡢ࡞࠿࡛㸪௨ୗࡢࡼ࠺࡟グ㏙ࡍ
ࡿ࡜ࡼ࠸ࡔࢁ࠺ࠋ 
 
ᮏᐇ㦂ࡢᶆᮏࢧ࢖ࢬ㸦n = 18㸧ࡣ㸪ᐇ㦂ᐇ᪋๓࡟᳨ᐃຊศᯒࢆࡶࡕ࠸࡚Ỵᐃࡋࡓࠋᮏ
◊✲ࡀᑐ㇟࡜ࡍࡿ a ᣦᑟἲࡀ b ⬟ຊ࡟࠾ࡼࡰࡍᙳ㡪ࡢ኱ࡁࡉ࡟ࡘ࠸࡚㸪ᮏ◊✲ࡢ୺せ࡞ඛ
⾜◊✲࡛࠶ࡿżżż㸦2000㸧ࡢᐇ㦂ࡢ⤖ᯝ࡛ࡣ㸪ຠᯝ㔞኱㸦d = 0.80㸧ࢆ♧ࡋ࡚࠸ࡿࠋ᳨ᐃ
ຊศᯒࡢ⤖ᯝ㸪d = 0.80㸪Į = .05㸪Power = .80ࢆ‶ࡓࡍ᭱ᑠᶆᮏࢧ࢖ࢬࡣ 15࡛࠶ࡿࡇ࡜
ࡀࢃ࠿ࡗࡓࠋᮏ◊✲ࡢᶆᮏࢧ࢖ࢬࡣࡇࢀࢆࡸࡸୖᅇࡿࡶࡢ࡛࠶ࡿࡓࡵ㸪௬࡟ඛ⾜◊✲࡜ྠ
➼ࡢຠᯝࡀᚓࡽࢀࡓሙྜ㸪㐺ษ࡟᭷ពᕪࢆ᳨ฟࡍࡿࡇ࡜ࡀᮇᚅࡉࢀࡿࠋ 
 
᳨ᐃຊศᯒࢆᐇ㝿࡟࠾ࡇ࡞࠺ࡓࡵ࡟ࡣ㸪G*Power ࡜࠸࠺ᑓ⏝ࡢࢯࣇࢺ࢙࢘࢔
㸦Erdfelder, Faul & Buchner, 1996㸧ࢆࡶࡕ࠸ࡿ࡜ࡼ࠸ࠋࡇࡢࢯࣇࢺ࢙࢘࢔ࡣ↓ൾබ㛤ࡉࢀ
࡚࠾ࡾ㸪᧯సࡶᅔ㞴࡞ࡶࡢ࡛ࡣ࡞࠸ࠋࡲࡓ R ࡢ pwr ࣃࢵࢣ࣮ࢪ࡟ࡘ࠸࡚ࡣ㇏⏣㸦2009㸧
ࡀヲ⣽࡞ゎㄝࢆ࠾ࡇ࡞ࡗ࡚࠸ࡿࠋ 
 
5.4 ㄗᕪࡸಙ㢗༊㛫ࡢᖜ࡟ࡼࡿᶆᮏࢧ࢖ࢬࡢỴᐃ 
ಙ㢗༊㛫ࡣᶆᮏࢧ࢖ࢬ࡜ࡢᑐᛂ㛵ಀࡀ࠶ࡿࡓࡵ㸪ࡑࢀࢆ㏫࡟฼⏝ࡋ࡚㸪௵ពࡢಙ㢗༊
㛫ࡢᖜࢆ‶ࡓࡍᶆᮏࢧ࢖ࢬࢆ㏫⟬ࡍࡿࡇ࡜ࡀ࡛ࡁࡿ㸦e.g., ༡㢼ཎ, 2002; Ọ⏣, 2003㸧ࠋࡇ
ࢀࢆ⢭ᗘศᯒ㸦precision analysis㸧࡜ࡼࡪࠋࡓ࡜࠼ࡤ㸪ẕᖹᆒ್ࡢಙ㢗༊㛫ࢆ⪃࠼ࡿ࡜ࡁ㸪
ศᩓ㸦ࡲࡓࡣᶆ‽೫ᕪ㸧ࡀࢃ࠿ࡗ࡚࠸ࡿ࡜ࡁ࡟ࡣ㸪㸦4㸧ᘧࡀᶆ‽ㄗᕪ㸦SE㸧ࡢᐃ⩏ᘧ࡛
࠶ࡿࡢࡔ࠿ࡽ㸪㸦5㸧ᘧࡢࡼ࠺࡟ゎࡅࡤࡼ࠸ࠋࡇࡢࡼ࠺࡟ࡋ࡚㸪ẚ⋡㸪ᖹᆒᕪ㸪ຠᯝ㔞㸪┦
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 㛵ಀᩘ࡞࡝࡟ࡘ࠸࡚㸪௵ពࡢㄗᕪࢆ‶ࡓࡍᶆᮏࢧ࢖ࢬࢆࡶ࡜ࡵࡿࡇ࡜ࡀ࡛ࡁࡿࠋࡲࡓ㸪௨
ୗࡢᘧ࡟࠾ࡅࡿᶆ‽ㄗᕪࢆಙ㢗༊㛫ࡢᖜ࡜ࡍࡿ࡜㸪௵ពࡢಙ㢗༊㛫ࡢᖜࢆ‶ࡓࡍᶆᮏࢧ࢖
ࢬࡶྠᵝ࡟ࡶ࡜ࡵࡿࡇ࡜ࡀ࡛ࡁࡿࠋ 
 
 
ܵܧ ൌ
ܵܦ
ξ݊
 㸦4㸧
  
 
݊ ൌ ൬
ܵܦ
ܵܧ
൰
ଶ
 㸦5㸧
 
ࡲࡓ㸪ຠᯝ㔞 dࡢሙྜ࡟࠾ࡅࡿᶆ‽ㄗᕪࡣ㸦6㸧ᘧ࡛ィ⟬࡛ࡁࡿ㸦e.g., ༡㢼ཎ, 2002㸧ࠋ
ࡉࡽ࡟㸦7㸧ᘧࡣಙ㢗༊㛫ࡢᘧ࡛࠶ࡿࠋࡇࢀࡽࡢᘧࢆ n ࡟ࡘ࠸࡚ゎࡃࡇ࡜࡛௵ពࡢຠᯝ㔞
ࡢ 95%ಙ㢗༊㛫ࢆ‶ࡓࡍᶆᮏࢧ࢖ࢬࡶࡶ࡜ࡵࡿࡇ࡜ࡀ࡛ࡁࡿࠋ 
 
 
ܵܧௗ ൌ ඨ൬
݊ଵ൅ ݊ଶ
݊ଵ ൈ ݊ଶ
൰ ൅ ቆ
݀ଶ
ʹሺ݊ଵ ൅ ݊ଶ െ ʹሻ
ቇ 㸦6㸧
  
 ͻͷΨ  ൌ ݀ േ ͳǤͻ͸ ൈ ܵܧௗ 㸦7㸧
 
ຠᯝ㔞࡟ࡶ࡜࡙࠸࡚㆟ㄽࢆ࠾ࡇ࡞࠺࡜ࡁࡣ㸪ࡇࡢ᪉ἲ࡟ࡼࡿᶆᮏࢧ࢖ࢬࡢỴࡵ᪉ࡀ࡜
ࡃ࡟᭷ຠ࡛࠶ࡿࠋࡓ࡜࠼ࡤ㸪ຠᯝ㔞ࡣ㏻ᖖ 0.20㸪0.50㸪0.80 ࡜࠸ࡗࡓᇶ‽࡟㛵㐃࡙ࡅࡽࢀ
࡚࠸ࡿࡓࡵ㸪ࡑ࠺࠸ࡗࡓᇶ‽ࡸ 0ࢆࡲࡓࡀ࡞࠸ಙ㢗༊㛫ࡢᖜࢆ‶ࡓࡍࡼ࠺࡞ᶆᮏࢧ࢖ࢬ࡟
Ỵࡵࡿ࡜ࡼ࠸ࠋ᳨ᐃຊศᯒ࡟ࡼࡿᶆᮏࢧ࢖ࢬࡢỴᐃ࡜ྠᵝ࡟㸪ㄗᕪࡸಙ㢗༊㛫ࡢᖜ࡟ࡼࡿ
ᶆᮏࢧ࢖ࢬࡢỴᐃ࡟ࡘ࠸࡚ࡢ᝟ሗࡶㄽᩥࡢ୰࡛᫂♧ⓗ࡟グࡍ࡭ࡁ࡛࠶ࡿࠋ௨ୗ࡟ࡑࡢࡼ࠺
࡞ሗ࿌ࡢ୍౛ࢆ♧ࡍࠋ 
 
 ᮏ◊✲࡟࠾ࡅࡿᶆᮏࢧ࢖ࢬ㸦n = 60㸧ࡣ㸪ຠᯝ㔞࡜ࡑࡢಙ㢗༊㛫ࡢᖜࢆ⪃៖ࡋ࡚Ỵᐃࡋ
ࡓࠋᮏ◊✲ࡀᑐ㇟࡜ࡍࡿ a ᣦᑟἲࡀ b ⬟ຊ࡟࠾ࡼࡰࡍᙳ㡪ࡢ኱ࡁࡉ࡟ࡘ࠸࡚㸪ᮏ◊✲ࡢ୺
せ࡞ඛ⾜◊✲࡛࠶ࡿżżż㸦2000㸧ࡢᐇ㦂ࡢ⤖ᯝ࡛ࡣ㸪ຠᯝ㔞኱ࢆ♧ࡋ࡚࠸ࡿࠋࡇࡢຠᯝ㔞
ࢆ d = 0.80㸪ᐇ㉁ⓗ࡞㆟ㄽ࡟༑ศ࡛࠶ࡿ࡜ᛮࢃࢀࡿ dࡢ᥎ᐃ⢭ᗘ㸦95% CI㸧ࢆ± 0.40࡜ࡋ
ࡓሙྜ㸪ࡇࡢᖜࢆ‶ࡓࡍ᭱ᑠࡢᶆᮏࢧ࢖ࢬࡣ࠾ࡼࡑ n = 50࡛࠶ࡗࡓࠋ 
 
ṧᛕ࡞ࡀࡽ㸪⌧ᅾ㸪እᅜㄒᩍ⫱◊✲࡟࠾࠸࡚ࡇࡢࡼ࠺࡟ㄗᕪࡸಙ㢗༊㛫ࡢᖜ㸪࡜ࡃ࡟
ຠᯝ㔞ࡢㄗᕪࡸಙ㢗༊㛫ࡢᖜ࡟ࡶ࡜࡙ࡃᶆᮏࢧ࢖ࢬࡢỴᐃࡀ࡞ࡉࢀ࡚࠸ࡿ࡜ࡣ࠸࠸ࡀࡓ࠸ࠋ
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 ௒ᚋࡇࡢ᪉ἲࡀ◊✲⪅ࡢ㛫࡟ᗈࡲࡿࡇ࡜ࡀᮃࡲࢀࡿࠋ 
ࡇࡢࡼ࠺࡞ィ⟬ࡣ⾲ィ⟬ࢯࣇࢺ࡛ࡶ༑ศ࡟ྍ⬟࡛࠶ࡿࠋ௵ពࡢㄗᕪࡸಙ㢗༊㛫ࢆ‶ࡓ
ࡍᶆᮏࢧ࢖ࢬࢆ༙⮬ືⓗ࡟ィ⟬ࡍࡿࢫࣉࣞࢵࢻࢩ࣮ࢺ㸦.xlsx㸧ࢆ㸪➨୍ⴭ⪅ࡢ࢙࢘ࣈࢧ࢖
ࢺ࡛බ㛤ࡋ࡚࠸ࡿࠋ12 
 
5.5 ྍど໬ࢆࡶࡕ࠸ࡓ᪉ἲ 
⤫ィⓗ᳨ᐃࡢ஧್ⓗ࡞ุ᩿ࡢࡳ࡟㢗ࡿࡢ࡛ࡣ࡞ࡃ㸪ᶆᮏ࡟࠾ࡅࡿࢹ࣮ࢱࡢࡤࡽࡘࡁࡸ㸪
ẕᩘࡢಙ㢗༊㛫࡞࡝ࢆ⥲ྜⓗ࡟᳨ウࡍࡿࡇ࡜ࡶ㸪ຠᯝ㔞ࡸಙ㢗༊㛫࡟ࡼࡿ㆟ㄽ㸪࠾ࡼࡧ㐺
ṇ࡞ᶆᮏࢧ࢖ࢬࡢタᐃ࡜ྠ⛬ᗘ࡟㔜せ࡛࠶ࡿࠋࡲࡓ㸪ࢹ࣮ࢱࡢࡤࡽࡘࡁࡸಙ㢗༊㛫ࢆ㐺ษ
࡟ྍど໬ࡍࡿࡇ࡜ࡣ㸪◊✲ࡢ㉁ࢆ㧗ࡵࡿࡶࡗ࡜ࡶຠ⋡ⓗ࡞᪉ἲࡢࡦ࡜ࡘ࡛࠶ࡿࠋ 
ࢹ࣮ࢱࡢྍど໬࡟ࡣ㸪ᶆᮏ࡟࠾ࡅࡿࢹ࣮ࢱ࡟ࡘ࠸࡚㇏ᐩ࡞᝟ሗࢆᥦ♧ࡍࡿࡇ࡜ࢆ┠ⓗ
࡜ࡍࡿࠕグ㏙⏝ࡢྍど໬ࠖ࡜㸪୺࡟」ᩘࡢኚᩘ࡟࠾ࡅࡿẕᩘࡸಙ㢗༊㛫࡞࡝ࢆྠ᫬࡟ẚ㍑
ࡍࡿࡓࡵࡢࠕゎᯒ⏝ࡢྍど໬ࠖࡀ࠶ࡿ㸦ⲡⷷ, 2014c㸧ࠋ 
ࠕグ㏙⏝ࡢྍど໬ࠖࡢ᪉ἲ࡜ࡋ࡚ࡣ㸪ᶆᮏࡢ஬ᩘせ⣙ࢆ࠶ࡽࢃࡍ⟽ࡦࡆᅗ㸪ࡲࡓࡣ඲
ࢣ࣮ࢫࡢ್ࢆせ⣙ࡏࡎ࡟ࡑࡢࡲࡲ࠶ࡽࢃࡍ⻏⩌ᅗ࡞࡝ࡀ࠶ࡿࠋࡇࡢࡼ࠺࡞ྍど໬ࢆ࠾ࡇ࡞
࠺ࡇ࡜࡟ࡼࡗ࡚㸪ៅ㔜࡟ࢹ࣮ࢱࢆ᳨ウࡍࡿࡇ࡜ࡀ࡛ࡁࡿࠋࡲࡓ㸪⤫ィⓗ᳨ᐃࢆࡍࡿᚲせࡀ
࠶ࡿ࠿㸪᳨ᐃࡢ᮲௳ࡣ‶ࡓࡉࢀࡿ࠿㸪࡞࡝ࢆ☜ㄆࡍࡿࡇ࡜ࡶ࡛ࡁࡿࠋࡑࡶࡑࡶ㸪እᅜㄒᩍ
⫱◊✲࡟࠾࠸࡚ࡣ᥎ ⤫ィࢆ࠾ࡇ࡞࠺ᚲせࡀ࡞࠸◊✲ࢸ࣮࣐ࡶ࠶ࡿࡇ࡜ࡶᛀࢀ࡚ࡣ࡞ࡽ࡞
࠸ࠋᅗ 7࡟⟽ࡦࡆᅗࡢ౛ࢆ♧ࡍࠋ 
 
 
ᅗ 7. ᶆᮏࡢ஬ᩘせ⣙ࢆ࠶ࡽࢃࡍ⟽ࡦࡆᅗࡢ౛ 
 
ࠕゎᯒ⏝ࡢྍど໬ࠖ࡟࠾࠸࡚ࡣ㸪ಙ㢗༊㛫࡞࡝ࢆㄗᕪᲬ࡛࠶ࡽࢃࡍࡇ࡜ࡀຠᯝⓗ࡛࠶
ࡿࠋᅗ 8࡟ಙ㢗༊㛫ࢆࡘࡅࡓᢡࢀ⥺ࢢࣛࣇࡢ౛ࢆ♧ࡍࠋࢢࣛࣇ࡟࠾ࡅࡿㄗᕪᲬࡣ㸪ᶆ‽೫
ᕪ㸪ᶆ‽ㄗᕪ㸪ண ༊㛫㸪ಙ㢗༊㛫࡞࡝㸪␗࡞ࡿ⠊ᅖࢆ♧ࡍሙྜࡀ࠶ࡿࡓࡵ㸪࡝ࡢࡼ࠺࡞
⠊ᅖࢆ࠶ࡽࢃࡋ࡚࠸ࡿ࠿᫂♧ⓗ࡟᭩ࡃᚲせࡀ࠶ࡿࠋ13 
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ᅗ 8. ẕᖹᆒ್ࡢ 95%ಙ㢗༊㛫ࢆ௜グࡋࡓᢡࢀ⥺ࢢࣛࣇࡢ౛ 
 
 
6. ⤖ㄽ 
ᮏ◊✲࡛ࡣ㸪10 ᖺ㛫ࡢ LET ᥖ㍕ㄽᩥ࡟࠾ࡅࡿ⤫ィⓗ᳨ᐃࢆศᯒࡍࡿࡇ࡜࡟ࡼࡗ࡚㸪
᪥ᮏࡢእᅜㄒᩍ⫱◊✲࡟࠾࠸࡚㸪㸦a㸧᳨ᐃຊࡀప࠸◊✲ࡀከ࠸㸪㸦b㸧ࡑࢀࡣᶆᮏࢧ࢖ࢬࡢ
タᐃࡀ୙㐺ษ࡛࠶ࡿࡇ࡜࡟⏤᮶ࡍࡿྍ⬟ᛶࡀ࠶ࡿ㸪࡜࠸࠺ࡇ࡜ࢆ࠶ࡁࡽ࠿࡟ࡋࡓࠋࡇࡢࡼ
࠺࡞⌧≧ࢆࡼࡾࡼࡃࡍࡿࡓࡵ࡟ࡣ㸪㸦a㸧ຠᯝ㔞㸪㸦b㸧ಙ㢗༊㛫㸪㸦c㸧᳨ᐃຊศᯒࢆࡶࡕ࠸
ࡓᶆᮏࢧ࢖ࢬࡢỴᐃ㸪㸦d㸧ㄗᕪࡸಙ㢗༊㛫࡟ࡶ࡜࡙ࡃᶆᮏࢧ࢖ࢬࡢỴᐃ㸪㸦e㸧ࢹ࣮ࢱࡢྍ
ど໬㸪࡜࠸ࡗࡓࡉࡲࡊࡲ࡞⤫ィᡭἲୖࡢ⌮ゎࡀᚲせ࡛࠶ࡿ࡜ᣦ᦬ࡋ㸪ࡇࢀࡽࡢᡭἲࡢᴫㄝ
ࢆヨࡳࡓࠋࡑࡢ࡞࠿࡛ࡶ㸪࡜ࡃ࡟ᶆᮏࢧ࢖ࢬࡢỴᐃ᪉ἲࡢ㔜せᛶࢆ୺ᙇࡋࡓࠋ 
ࡋ࠿ࡋ࡞ࡀࡽ㸪ᮏ◊✲࡟ࡣ௨ୗࡢࡼ࠺࡟㸪࠸ࡃࡘ࠿ࡢḞⅬࡀ࠶ࡿࠋ➨୍࡟㸪ᮏ◊✲ࡢ
⤖ᯝࢆࡶࡗ࡚㸪᪥ᮏࡢእᅜㄒᩍ⫱◊✲඲⯡࡟୍⯡໬ࢆ࠾ࡇ࡞࠺ࡇ࡜ࡣ࡛ࡁ࡞࠸ࠋᮏ◊✲ࡣ
᪥ᮏࡢእᅜㄒᩍ⫱◊✲࡟࠾࠸࡚ࡣ㸪௦⾲ⓗ࡞ࢪ࣮ࣕࢼࣝࡢࡦ࡜ࡘ࡛࠶ࡿ LET ࢆᑐ㇟࡜ࡋ
࡚࠸ࡿࠋࡋ࠿ࡋ㸪༢୍ࡢࢪ࣮ࣕࢼࣝࢆᑐ㇟࡜ࡋ࡚ࡿࡓࡵ㸪ࢸ࣮࣐࡞࡝࡟ࡼࡗ࡚೫ࡾࡀ࠶ࡿ
ྍ⬟ᛶࡀ࠶ࡿࠋ௒ᚋ㸪௚ㄅ࡟࠾ࡅࡿྠᵝࡢ஦౛◊✲࡜⤖ᯝࢆ↷ྜࡍࡿᚲせࡀ࠶ࡿࠋ 
ࡉࡽ࡟㸪ࡇࢀࡲ࡛ࡢ᳨ᐃຊ࡟࠾ࡅࡿ஦౛◊✲࡟ࡃࡽ࡭㸪ᮏ◊✲ࡣ㸪ᑐ㇟◊✲ᩘࡀከࡃ
࡞࠸ⅬࡶḞⅬ࡜ࡋ࡚࠶ࡆࡽࢀࡿࠋࡇࡢⅬࡶ୍⯡໬ࡢྍ⬟ᛶࢆࡼࡾ⊃ࡵࡿࡶࡢ࡛࠶ࡿࠋࡲࡓ㸪
t ᳨ᐃࡢࡘࡂ࡟௦⾲ⓗ࡞ᡭἲ࡛࠶ࡿศᩓศᯒ࡟ࡘ࠸࡚ࡣ㸪ࢹࢨ࢖ࣥ࡞࡝ࢆヲ⣽࡟ศࡅ᳨࡚
ウࡍࡿࡇ࡜ࡀ࡛ࡁ࡞࠿ࡗࡓࠋ௒ᚋ㸪ᑐ㇟࡜ࡍࡿㄽᩥࢆࡉࡽ࡟ቑࡸࡍ࡞࡝ࡋ࡚㸪ศᩓศᯒ࡟
࠾ࡅࡿ᳨ᐃຊࢆㄪᰝࡍࡿࡇ࡜ࡶᚲせ࡛࠶ࡿࠋ 
ห⾜᫬ᮇ㸪◊✲ࢸ࣮࣐㸦Ꮫ⩦⪅ࡢ⬟ຊ㸪▱㆑㸪ᚰ⌮≉ᛶ㸪ᣦᑟຠᯝ etc.㸧ࡸ◊✲ᡭἲ
㸦㉁ၥ⣬ㄪᰝ㸪ᚰ⌮Ꮫⓗᐇ㦂㸪ࢸࢫࢺ㸧࡞࡝࡟ࡼࡗ࡚ࡶ㸪ᶆᮏࢧ࢖ࢬ㸪ຠᯝ㔞࠾ࡼࡧ᳨ᐃ
ຊࡢᐇែࡣ኱ࡁࡃ␗࡞ࡿ࡜⪃࠼ࡽࢀࡿࠋࡑࢀࡒࢀࡢ◊✲ࢸ࣮࣐ࡸ◊✲ᡭἲࢆᑓ㛛࡜ࡍࡿ◊
✲⪅ࡀ㸪ࡑࡢࢸ࣮࣐ࡸ᪉ἲ࡟㛵ࢃࡿᐇ㉁⛉Ꮫⓗ࡞㸪ࡑࡋ࡚ᑓ㛛ⓗ࡞▱ぢ࡜ࡢවࡡྜ࠸ࡢ࡞
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 ࠿࡛⤫ィⓗᡭἲ࡟ࡘ࠸࡚㆟ㄽࡍࡿࡇ࡜ࡀᙉࡃᮃࡲࢀࡿࠋ 
⤖ㄒ࡜࡞ࡿࡀ㸪◊✲ࢆ࠾ࡇ࡞࠺࠺࠼࡛㸪⤫ィⓗᡭἲࡢὙ⦎ࡣ㠀ᖖ࡟㔜せ࡞ࡇ࡜࡛ࡣ࠶
ࡿࠋࡋ࠿ࡋ㸪ࡑࡶࡑࡶ㸪 ᐃࢆ࠾ࡇ࡞࠾࠺࡜ࡍࡿࡶࡢ㸪ࡑࢀࡣᚓ࡚ࡋ࡚ᢳ㇟ⓗ࡞ᴫᛕ࡛࠶
ࡿᵓᡂᴫᛕ㸦construct㸧࡛࠶ࡗࡓࡾ㸪ࡑࡋ࡚ࡑࢀࡣ㸪᪥㡭࠿ࡽ⮬ࡽࡀᩍ⫱άື࡟࠾࠸࡚㛵
ࢃࡿᏛ⏕ࡸ⏕ᚐ࡟ࡘ࠸࡚ࡢࡇ࡜࡛࠶ࡗࡓࡾࡶࡍࡿࠋ⤫ィⓗ࡟ᮃࡲࡋ࠸ᶆᮏࢧ࢖ࢬࢆỴࡵࡿ
ࡇ࡜ࡣྍ⬟࡛࠶ࡾ㸪ࡶࡕࢁࢇᮃࡲࡋ࠸ᶆᮏࢧ࢖ࢬࢆࡶࡗ࡚◊✲࡟ྲྀࡾ⤌ࡴ࡭ࡁ࡛࠶ࡿࠋࡋ
࠿ࡋ㸪ࡑࡢࡲ࠼࡟㸪ᵓᡂᴫᛕࡢᐇ㉁⛉Ꮫⓗ࡞ഃ㠃࡟ࡘ࠸࡚ࡢ⌮ゎ㸪ࡑࡋ࡚◊✲ࡢᑐ㇟࡜࡞
ࡿ⌧㇟ࡢ⌮ゎࡢࡓࡵ࡟㸪ࡑࢀࡒࢀࡢᏛ⏕ࡸ⏕ᚐ࡟ࡘ࠸࡚ࡢほᐹࢆࡅࡗࡋ࡚࠾ࢁࡑ࠿࡟ࡋ࡚
ࡣ࠸ࡅ࡞࠸ࠋࡲࡓ㸪ᚲせᶆᮏࢧ࢖ࢬࡀ኱ࡁ࠸࠿ࡽ࡜࠸ࡗ࡚↓㜌࡟㸪㸦ࡋࡤࡋࡤᣦᑟຠᯝࡀ
ࡼࡾᑠࡉࡃ࡞ࡿࡼ࠺࡞㸧⤫ไ⩌࡟ከᩘࡢᏛ⏕ࡸ⏕ᚐࢆᶵᲔⓗ࡟๭ࡾ࠶࡚ࡓࡾ㸪ᐇ㉁ⓗ࡞㆟
ㄽ࡟ᚲせ࡜࡞ࡿ௨ୖ࡟ᶆᮏࢧ࢖ࢬࢆቑࡸࡋࡓࡾࡍࡿࡇ࡜ࡣཝ࡟ៅࡲࢀࡿ࡭ࡁ࡛࠶ࡿࠋ⤫ィ
ⓗ࡟㐺ษ࡞ᶆᮏࢧ࢖ࢬ࡜࠸࠺ࡶࡢࡶ㸪ࡑࡶࡑࡶ⤫ィⓗᡭἲࡢ㉁ࢆಖドࡍࡿࡦ࡜ࡘࡢࡶࡢ࡟
㐣ࡂ࡞࠸࡜࠸࠺ࡇ࡜ࢆᛀࢀ࡚ࡣ࡞ࡽ࡞࠸ࠋ 
 
ὀ 
1. ຠᯝࡢ኱ࡁࡉ࡜ࡣ㸪ᐇ㦂᧯సࡀ࠾ࡼࡰࡍᙳ㡪ࡢ኱ࡁࡉࡸኚᩘ㛫ࡢຠᯝࡢᙉࡉࢆ࠶ࡽࢃ
ࡍ㸦e.g., Ỉᮏ࣭➉ෆ, 2008㸧ࠋࡲࡓ㸪ࡼࡾᢳ㇟ⓗ࡟ᤊ࠼ࡿ࡜㸪࠶ࡿࢹ࣮ࢱࡢࡤࡽࡘࡁ
ࡢ୰࡟࠾ࡅࡿ㸪◊✲⪅ࡀタᐃࡍࡿ௵ពࡢࡤࡽࡘࡁࡢ኱ࡁࡉ࡜ࡶ࠸࠼ࡿࠋ୍᪉㸪ࡑࢀ௨
እࡢࡤࡽࡘࡁࢆ㸪㏻ᖖࡣㄗᕪ࡜࡜ࡽ࠼ࡿࠋ 
2. ຠᯝ㔞࡟ࡣ㸪ᶆ‽໬ࡋࡓຠᯝ㔞㸦ᶆ‽໬ᖹᆒᕪ㸧࡜ᶆ‽໬ࡋ࡞࠸ຠᯝ㔞ࡀ࠶ࡾ㸪ᚋ⪅
ࢆ༢⣧ຠᯝ㔞㸦simple effect size㸧࡜ࡼࡪ㸦Frick, 1999㸧ࠋ༢⣧ຠᯝ㔞࡟ࡣᖹᆒᕪ㸦m1-
m2㸧࡞࡝ࡀ࠶ࡿࠋᶆ‽໬ᖹᆒᕪࡣ ᐃࡢࢫࢣ࣮ࣝࢆኻ࠺ࡓࡵ㸪 ᐃࡢࢫࢣ࣮ࣝࡀ㔜
せ࡞ሙྜࡣ༢⣧ຠᯝ㔞ࢆ⪃៖ࡍࡿ࡜ࡼ࠸࡜ࡉࢀࡿࠋ 
3. ᳨ᐃຊศᯒ࡟࠾ࡅࡿᚲせᶆᮏࢧ࢖ࢬࡣ㸪ᑐᛂࡢ࠶ࡿሙྜ࡟ࡣ㸪ࢹ࣮ࢱࡢ⤌ࡢᩘࢆ࠶ࡽ
ࢃࡋ㸪ᑐᛂࡢ࡞࠸ሙྜࡣ㸪⩌ࡈ࡜ࡢேᩘࢆ㊊ࡋࡓ⥲ᩘࢆ࠶ࡽࢃࡋࡓࡾࡍࡿሙྜࡀ࠶ࡿ
ࡇ࡜࡟༑ศ࡟ὀពࡉࢀࡓ࠸ࠋ 
4. 㐃⥆㔞࡛࠶ࡿຠᯝ㔞࡟ᑐࡋ࡚㸪ࠕᑠ ࠖࠕ୰ ࠖࠕ኱ࠖ࡜࠸ࡗࡓㄒࢆᑐᛂ࡙ࡅࡿࡇ࡜࡟ࡣὀព
ࡀᚲせ࡛࠶ࡿࠋCohenࡣ㸪ຠᯝ㔞ࡢ್ࡢ┠Ᏻ࡜ࡋ࡚㸪d = 0.20⛬ᗘࢆࠕᑠ 㸪ࠖ0.50⛬ᗘ
ࢆࠕ୰ 㸪ࠖ0.80 ௨ୖࢆࠕ኱ࠖ࡜ศ㢮ࡋ㸪ࡇࡢศ㢮ࡀ័⩦ⓗ࡟ࡶࡗ࡜ࡶᗈࡃ౑⏝ࡉࢀ࡚
࠸ࡿࡀ㸪ࡇࢀ࡟࡞࡟࠿ࡢᩘᏛⓗ᰿ᣐࡀ࠶ࡿࢃࡅ࡛ࡣ࡞࠸㸦Cohen, 1988㸧ࠋຠᯝ㔞ࡢ್
ࡣ㸪ಶࠎࡢ◊✲ࡢᩥ⬦࡟౫Ꮡࡍࡿࡓࡵ㸪ࡑࡢ್ࢆ⥲ྜⓗ࡟᳨ウࡍࡿࡇ࡜ࡀᮃࡲࢀࡿࠋ
Plonsky and Oswald㸦2014㸧ࡣ㸪➨஧ゝㄒ⩦ᚓ◊✲࡟࠾ࡅࡿ᪤หㄽᩥࡢࣞࣅ࣮ࣗ࠿ࡽ㸪
᪂ࡓ࡞࣋ࣥࢳ࣐࣮ࢡ࡜⛠ࡋ࡚㸪ᑐᛂࡢ࡞࠸ẚ㍑ࡢሙྜࡣ d = 0.40 ⛬ᗘࢆࠕᑠ 㸪ࠖ0.70
⛬ᗘࢆࠕ୰ 㸪ࠖ1.00 ௨ୖࢆࠕ኱ࠖ࡜ࡳ࡞ࡍ㸪࡜࠸ࡗࡓᥦ᱌ࢆࡋ࡚࠸ࡿࡀ㸪ࡇࢀࡣຠᯝ
㔞ࡢ್ࢆゎ㔘ࡍࡿࡦ࡜ࡘࡢ౛࡜ࡣ࡞ࡿࡶࡢࡢ㸪ᚲࡎࡋࡶࡇࡢࡼ࠺࡞࣋ࣥࢳ࣐࣮ࢡࢆ฼
⏝ࡍࡿࡇ࡜ࡀ᥎ዡࡉࢀࡿ࡜ࡣ㝈ࡽ࡞࠸ࠋヲࡋࡃࡣ㸪ⲡⷷ㸦2015㸧ࡢ㆟ㄽࡶཧ↷ࡢࡇ࡜ࠋ 
5. LET ࡟ᥖ㍕ࡉࢀ࡚࠸ࡿ◊✲ㄽᩥ࡟࠾࠸࡚㸪㔞ⓗᡭἲ㸪ࡑࡢ୰࡛ࡶ⤫ィⓗ᳨ᐃࡀ㸪⌧ᅾ
ࡢࡼ࠺࡟◊✲᪉ἲࡢ୺㍈࡜࡞ࡗࡓࡢࡣ㸪୺࡟ 2000 ᖺ௦࡟ධࡗ࡚࠿ࡽ࡛࠶ࡿࠋࡑࡢࡓ
ࡵ㸪LET ࡢ➨ 38 ྕࢆࡣࡌࡵ࡜ࡋ࡚㸪ࡑࡢ 12 ᖺᚋ࡟࠶ࡓࡿ➨ 49 ྕࡲ࡛ࢆᮏ◊✲ࡢᑐ
㇟࡜ࡋࡓࠋ 
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 6. Ȥ2 ᳨ᐃࡣ㸪ཎ⌮ⓗ࡟ࡣ Ȥ2 ศᕸࢆࡶࡕ࠸ࡿ᳨ᐃࡢࡍ࡭࡚ࢆᣦࡍࡀ㸪ᮏ✏ࡀᑐ㇟࡜ࡋࡓ᳨
ᐃࡣ㸪㢖ᗘศᕸ࡟㛵ࡍࡿ㐺ྜᗘ᳨ᐃ࡛࠶ࡿࠋࡲࡓ㸪஦ᚋ᳨ᐃࡣ㠀ᖖ࡟ᑡᩘ࡛࠶ࡗࡓࡓ
ࡵᑐ㇟࡜ࡋ࡞࠿ࡗࡓࠋ 
7. ஬ᩘせ⣙ࡣ㸪᭱ᑠ್㸦minimum㸧㸪➨୍ᅄศ఩ᩘ㸦first quartile, Q1㸧㸪୰ኸ್㸦median㸧㸪
➨୕ᅄศ఩ᩘ㸦third quartile, Q3㸧㸪᭱኱್㸦maximum㸧ࢆࡶࡗ࡚ࢹ࣮ࢱせ⣙ࡍࡿࡇ࡜㸪
ࡲࡓࡣࡇࢀࡽࡢ್ࡢ⥲⛠࡛࠶ࡿࠋ 
8. Ș2 ࡢᐃ⩏ᘧࡣศẕࢆ඲యࡢᖹ᪉࿴࡜ࡋ࡚㸪Șp2 ࡣ㸪ㄗᕪࡢᖹ᪉࿴࡜せᅉࡢᖹ᪉࿴ࡢ࿴࡜
ࡍࡿࠋࡇࡢࡇ࡜࠿ࡽ Ș2࡜ Șp2ࡢ㛵ಀࡣ┦㛵ಀᩘ࡜೫┦㛵ಀᩘࡢ㛵ಀ࡜ྠᵝ࡛࠶ࡿ࡜࡜
ࡽ࠼ࡿࡇ࡜ࡀ࡛ࡁࡿࠋ 
9. ࣈ࣮ࢺࢫࢺࣛࢵࣉἲࡣ㸪෌ᶆᮏ໬ἲ㸦resampling method㸧ࡢࡦ࡜ࡘ࡛ࡶ࠶ࡿࠋ౛࠼ࡤᚓ
ࡽࢀࡓᶆᮏ㸦ඖᶆᮏ㸧࠿ࡽ 1,000 ᅇ࡞࡝Ⳙ኱࡞ᅇᩘ㸪ඖᶆᮏ࠿ࡽࢣ࣮ࢫࢆ෌ᢳฟ
㸦resampling㸧ࡍࡿࡇ࡜࡟ࡼࡗ࡚ẕᩘࡢ᥎ᐃ࡞࡝ࢆ࠾ࡇ࡞࠺ࠋࡲࡓ㸪ࣈ࣮ࢺࢫࢺࣛࢵ
ࣉἲࡣ஘ᩘࢆࡶࡕ࠸ࡓ⤫ィᡭἲ࡟ᛶ㉁ࡀఝ㏻ࡗ࡚࠸ࡿࡓࡵ㸪ࣔࣥࢸ࢝ࣝࣟࢩ࣑࣮ࣗࣞ
ࢩࣙࣥἲࡢࡦ࡜ࡘ࡜ࡶࡳ࡞ࡍࡇ࡜ࡀ࡛ࡁࡿࠋእᅜㄒᩍ⫱◊✲ࢆ⫼ᬒ࡜ࡋࡓࣈ࣮ࢺࢫࢺ
ࣛࢵࣉἲ࡟ࡘ࠸࡚ࡢᴫㄝ࡟ࡣⲡⷷ㸦2014a㸧ࡀ࠶ࡿࠋ 
10. ࣋࢖ࢬ⤫ィᏛࡣ㸪ࢿ࢖࣐࣭ࣥࣆ࢔ࢯࣥὶࡢ⤫ィᏛ㸦㢖ᗘ୺⩏࡜ࡶ࠸ࢃࢀࡿ㸧࡜ࡣ୍⥺
ࢆ⏬ࡍ☜⋡ㄽ㸦࣋࢖ࢬ☜⋡㸧࡟ࡶ࡜࡙ࡃ⤫ィᏛ࡛࠶ࡿࠋ㢖ᗘ୺⩏ࡢୗ࡛ࡣ㸪ẕᩘࡣᮍ
▱࡛࠶ࡗ࡚ࡶࡦ࡜ࡘ࡛࠶ࡿ࡜࡜ࡽ࠼ࡿࡀ㸪࣋࢖ࢬ୺⩏࡛ࡣẕᩘ⮬యࡀศᕸࢆ࡞ࡍ࡜࡜
ࡽ࠼ࡿࡇ࡜ࡀ࡛ࡁࡿࠋࡓ࡜࠼ࡤ㸪㏻ᖖࡢ㢖ᗘ୺⩏࡛ࡣಙ㢗༊㛫ࢆࠕa ࠿ࡽ b ࡢ⠊ᅖ࡟
ẕᩘࡀධࡿ☜⋡ࡣ 95%࡛࠶ࡿࠖ࡜࠸࠺ࡼ࠺࡟⪃࠼ࡿࡇ࡜ࡀ࡛ࡁ࡞࠸ࡀ㸪࣋࢖ࢬ୺⩏
ࡢୗ࡛ࡇࢀࡣㄗࡾ࡛ࡣ࡞࠸ࠋ 
11. እᅜㄒᩍ⫱◊✲࡟඾ᆺⓗ࡞ᑠᶆᮏࡢ◊✲ࡢሙྜ㸪ຠᯝ㔞ࡢ᥎ᐃ༊㛫ࡣᚓ࡚ࡋ࡚ᗈ࠸್
ࢆྲྀࡾࡸࡍ࠸ࠋࡑࡢࡼ࠺࡞᥎ᐃࡢࡶ࡜࡛ࡣ㸪☜࠿࡞Ꮫ⾡ⓗゎ㔘ࢆ࠶ࡓ࠼ࡿࡇ࡜ࡀ࡛ࡁ
࡞࠸࡜⪃࠼㸪ຠᯝ㔞ࡢಙ㢗༊㛫ࢆሗ࿌ࡍࡿࡇ࡜ࡀࡓࡵࡽࢃࢀࡿሙྜࡶ࠶ࡿ࠿ࡶࡋࢀ࡞
࠸ࠋࡲࡓ㸪ᰝㄞ࡞࡝ࡢ㐣⛬࡟࠾࠸࡚ࡶ㸪ሗ࿌ࡉࢀࡓಙ㢗༊㛫ࡢᗈࡉࡀ㸪◊✲ࡢ㉁ࢆୗ
ࡆࡿࡶࡢ࡜ุ᩿ࡉࢀ࠿ࡡ࡞࠸ࠋࡋ࠿ࡋ࡞ࡀࡽ㸪୙☜ᐇᛶࢆྵࡵ᳨࡚ウࡍࡿᡭἲࡀ㸪୙
☜ᐇᛶࢆ↓どࡋࡓᡭἲࡼࡾࡶඃࢀ࡚࠸ࡿࡢࡣ⮬࡛᫂࠶ࡿࠋࡉࡽ࡟㸪⌧ᅾࡢእᅜㄒᩍ⫱
◊✲࡛ࡣ㸪࣓ࢱศᯒ࡞࡝࡟ࡼࡗ࡚◊✲ࡢᡂᯝࢆయ⣔ⓗ࡟⤫ྜࡍࡿࡇ࡜ࡀ࡛ࡁࡿࡓࡵ㸪
ࡦ࡜ࡘࡢ◊✲࡟࠾࠸࡚Ỵᐃⓗ࡞ุ᩿ࡀ࡛ࡁ࡞࠸࡜ࡋ࡚ࡶ㸪ࡑࡢ◊✲ࡢ㈉⊩ࡣᐜ᫆࡟ྰ
ᐃ࡛ࡁࡿࡶࡢ࡛ࡣ࡞࠸ࠋ௨ୖࡢⅬࢆࡈᣦ᦬࠸ࡓࡔ࠸ࡓᰝㄞ⪅࡟ឤㅰ࠸࠸ࡓࡋࡲࡍࠋ 
12. ௨ୗࡢ࢔ࢻࣞࢫ࠿ࡽࢲ࣮࢘ࣥࣟࢻ࡛ࡁࡿࠋhttps://goo.gl/AWafOc 
13. ࢹ࣮ࢱࡢྍど໬ࡣ㸪ᢏ⾡ⓗ࡟ከᑡࡢカ⦎ࢆせࡍࡿࡶࡢ࡛࠶ࡾ㸪ᩜᒃࡀ㧗࠸࡜ឤࡌࡿ◊
✲⪅ࡣᑡ࡞ࡃ࡞࠸࡜⪃࠼ࡽࢀࡿࠋࡋ࠿ࡋ࡞ࡀࡽ㸪㏆ᖺࡣ R ࡟㛵ಀࡍࡿࡶࡢࢆࡣࡌࡵ
࡜ࡋ࡚㸪ࢹ࣮ࢱࡢྍど໬࡟ࡘ࠸࡚ࡢ᭩⡠ࡢฟ∧ࡶቑ࠼㸪◊✲఍࡞࡝ࡶྛᆅ࡛㛤ദࡉࢀ
࡚࠾ࡾ㸪ྍど໬࡟㛵ࢃࡿᢏ⾡࡟ࡘ࠸࡚Ꮫࡪᶵ఍ࡣቑ࠼࡚࠸ࡿࠋ 
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